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EXPERIMENTAL RENAL DISEASE PRODUCED BY 
X RAYS: HISTOLOGICAL CHANGES IN THE 
KIDNEY EXPOSED TO A MEASURED 
AMOUNT OF UNFILTERED RAYS 
OF MEDIUM WAVE LENGTH. 





By ApotpH Bo.uicer, Ph.D., 
AND 


J. W. S. Latiey, M.B., Ch.M., 


From the Department of Urology, Royal Prince 
Alfred Hospital, Sydney. 





INTRODUCTION. 


In the course of an attempt to continue a 
functional study on the experimental nephritis pro- 
duced by a certain type of X rays, it was found 
that there was no X ray apparatus available which 
would furnish the same kind of rays as was used 
in the previous work.” Consequently it became 
necessary to make a study of the morphological 
changes produced by irradiation from the machine 
at our disposal before the functional investigation 
could be proceeded with. The necessary preliminary 
histological work is embodied in this article and a 
further article is in process of preparation in which 
the functional changes produced in the irradiated 
kidney will be discussed. 

As is shown in Table I, considerable work has. 
already been published on this subject during the 
last twenty-five years; in addition, it will be seen 
that great discrepancies exist between the results 
of the various investigators. However, in the work 
done during the last three years there has been 
more agreement. Warren) in his recent review 
points out that with regard to the effects of Réntgen 
irradiation on the body tissues there still exists 
great confusion. He attributes this states of affairs 
mainly to the failure of the various investigators 
to take into account the variables introduced by 





TABLE I. 
Review of Publications on X Ray Nephritis. 





different technique in X ray irradiation. This 
general criticism also applies to the special case 
of the kidney and our first object was to study the 
effects of X rays of known dosage and known wave 
length in a large series of animals through all its 
stages to a definite end result. A second object of 
this investigation was to attempt to produce at will 
a much demanded experimental nephritis, which 
could be standardized, and was sufficiently chronic 
in type to be of use in diagnostic and therapeutic 
research. 
TECHNIQUE. 
General Considerations. 


Exclusive use was made of full-grown dogs as 
the most suitable animals for experiment. These 
were young and middle aged and of different breeds 
and sizes. Most were mongrels and the body weight 
varied from four to twenty kilograms. These were 
divided into four groups, A, B, C and D. 

In Group A (thirty dogs) an incision was made 
in one of the flanks under ether anesthesia and 
under aseptic conditions. The kidney was mobilized, 
freed from its fatty capsule and delivered on to 
the loin. Then a lead plate about 7-5 centimetres by 
75 centimetres (three inches by three inches) in 
area containing a slit leading to an opening large 
enough for the kidney pedicle was slipped under the 
organ. This plate served as a protection for the 
rest of the body against the X rays. The kidney 
was then irradiated through a lead glass cone of 
about the same lower diameter as the length of the 
kidney, for thirty minutes. The special radiological 
technique and dosage will be detailed under another 
heading. 

When the irradiation was complete, the kidney 
was put back into its natural position and the 
wound closed. The incision healed in the majority 


In a few instances the dates are not entirely complete, owing to the fact that the original literature was not always available. 
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Irradiation. | Histological 

















Observation Filter. M.A. 
Year. Author. made on 
Baermann and Linser‘ Rabbit 0 
Buschke and Schmidt "*® Rabbit 0 4-5 
1905 | Schulz and Hoffmann ‘°) Rabbit 0 2-5 
1906 | Krause“? Rat, dog, 
rabbit 
1907 | Warthin“*? Rat, mice, 
man 
1919 | Hall and —, Dog 2 mm. Al 
1922 | McQuarrie and Whipple“ Dog 2 mm. Al 8 
1926 | Hartmann, Bolliger and Doub) | Dog 1 mm. Cu 30 
1 Al 
1926 | O’Hare et al.” Rabbit 2 —— Al 
1926 | Gabriel * Rabbit, dog, Viaryin 
1926 | Domagk‘“) Rabbit, dog, Viaryin 
man 
1927 | Willis amd Bachem“? Dog 2 mm. Al 5 
1929 | Bolliger and Laidley Dog 0 34 


























Changes Observed. 
ef 
Measurement; Of Through 
Exposure, of Exposed |Abdominal| Early. Late. 
Minutes. | Radiation. | Kidney. Wall. 
60 + 0 0 
| 120 + 0 ie 
| (necrosis in 
| few of the 
| experiments) 
80-100 | 12-60H + 4 + 
| af + 0 0 
+ + 0 
500 MAM + 0 0 
90 512 MAM + 0 0 
200 1-15 HED + + + 
2-10 HED + + + 
g + + = 
g 1-8 HED + + + 
140 3-7 HED + + + 
112 15 *1,890r + + + 
30 3,780r 























H = Holzknecht unit; MAM = milliampére minutes; HED = human erythema dose; r = international Réntgen unit. 
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of dogs by first intention. Many of these Group A 
dogs kept the non-exposed kidney until they were 
killed or died of pneumonia or some other inter- 
current acute infection. In others of this group 
the non-exposed kidney was removed as early as 
one week after irradiation. 


In Group B (twelve dogs) one kidney was first of 
all removed; then at intervals of from one to five 
weeks the remaining kidney was irradiated. 


In Group C (eighteen dogs) only one half the 
dose of X rays was given by reducing the time 
factor to fifteen minutes. In all other respects the 
procedures were similar to Group A. Some retained 
the non-exposed kidney until death, while in others 
the non-exposed kidney was removed at varying 
intervals after irradiation. 


In Group D (nine dogs) the technique corres- 
ponded exactly with Group B, with the single 
exception that only one half the dose of X rays was 
given, that is fifteen minutes’ exposure instead of 
thirty minutes. 


Measurement of the X Radiation. 


The measuring of the X radiation was done by 
Dr. J. G. Stephens, Radiotherapist to the Cancer 
Research Committee, University of Sydney. His 
report is given below verbatim. 


Quantity of Radiation. 


The dosages of X radiation applied to the exposed kidney 
were measured with a Hammer dosimeter. This instru- 
ment employs the familiar ionization method for the 
determination of X ray intensities and has the further 
advantage that the ionization chamber can readily be 
calibrated against a radium standard provided with the 
instrument. The mean value of six series of readings 
gave the dosage measurement as 2:1 international r 
units per second at the surface of the preparations. 


Quality of Radiation. 


The radiation used was that emitted from the tungsten 
target of a Philips “Metalix” therapy tube through which 
a current of 3:5 milliampéres was passed at a potential 
which was recorded as 130 kilovolts by the voltmeter 
placed in the primary circuit of the X ray transformer as 
in many commercial types of X ray machines. Such 
primary circuit voltmeters when used to indicate secondary 
circuit voltage are, of course, liable to large errors. Even 
sphere-gap readings require correction and accordingly 
the peak voltage used to excite the radiation used in the 
preceding experiments was measured with a Seemann 
spectrograph. 


The shortest wave length recorded by the spectrograph 
corresponds to the true peak voltage across the tube to 
which it is related by the formula e = hv wherein e is the 
quantum of energy corresponding to a frequency v (wave 


c 
length = A = -, c being the velocity of light), and A is 
v 


Planck’s constant. For practical purposes this may be 
expressed by saying that a radiation of wave length one 
Angstrém unit requires 12:35 kilovolts for its emission. 


From the spectrograms made it was determined that the 
peak voltage in these experiments was 112 kilovolts. 
Figure I shows one of the spectrograms made for the 
purpose of defining the quality of the radiation employed. 
This shows the shortest wave length emitted by the tube 
and records photographically the distribution of energy 





among the various wave lengths. Even with this spectro- 
gram, however, it is not easy to define accurately the 
shortest wave length present. There is inevitably some 
blurring of the limiting edge of the photograph and it is 
thus not easy to determine the exact point at which the 
spectrum ends. Accordingly, the relative density of silver 
deposit in different regions of the photographed spectrum 
was estimated photometrically by means of a Moll micro- 
photometer. In this instrument the spectrum is traversed 
lengthwise by a slit of light focused on it by a system 
of lenses. After passing through the photograph (spectro- 
gram) the light is collected by a further optical system 
and focused on a linear thermopile. The varying electric 
currents generated by this thermopile as the beam of light 





Figure I. 


Seemann spectrogram of the radiation employed. This 
corresponds to the microphotometer tracing of Figure II. The 
tone values of the photograph have been rendered very harsh 
in the process of copying and the original negative shows the 
spectrum to be more extensive in both directions than this illus- 
tration indicates. The scale graduations are in Angstrém units. 


searches the spectrum operate a recording galvanometer 
whose deflections are thus a function of the density of the 
silver precipitate in the photographic film and indirectly 
of the energy corresponding to the different wave lengths 
of X rays. 


Figure II shows one of the galvanometer tracings made 
with this Moll microphotometer. The small irregularities 
in the tracing are caused by the granules of silver in the 
negative. This Moll tracing enables the limiting short 
wave length edge to be determined much more accurately 
than does the original Seemann photograph and also shows 
the distribution of X ray energy among the various wave 
lengths of the spectrum emitted by the tube employed for 
the experiments. 


The short wave length limit could be more accurately 
measured from the tracing and was found to be 0-11 
Angstrém unit. Application of the equation stated above 
yields the result that the peak voltage used in these 
experiments was 112 kilovolts. The discrepancy between 
this value and that shown by the kilovoltmeter is apparent. 


Specification of the Conditions of the X Irradiation. 


X radiation was applied to the surface of the preparations 
at the rate of 2-1 international r units per second, that is 
a total of 3,780 r units to the exposed organ in thirty 
minutes or 1,890 r units in fifteen minutes. The shortest 
wave length in the radiation was 0:11 Angstrém unit. 


The radiation was entirely unfiltered except for the glass 
of the X ray tube. The tube was energized by a potential 
of 112 kilovolts and a current of 3-5 milliampéres derived 
from a mechanically rectified machine. The target of the 
tube was of tungsten and placed at a distance of 25-4 centi- 
metres (ten inches) from the surface of the preparations. 
The quality of the radiation employed may best be inferred 
from the Moll tracings and Seemann spectrograms given. 


In conclusion I wish to express my indebtedness to the 
Directors of Cancer Research and Treatment for placing 
at my disposal the instruments which enabled these 
determinations to be made. 
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Microscopical. 


The main bulk of the work involved was done with 
Mallory’s triple stain for connective tissue. His 
original method was not followed, but the modifica- 
tion of his stain worked out by one of the authors 
of this article, was used throughout.) Briefly, the 
modification is as follows: (i) Fix in Zenker’s fluid, 
(ii) treat with 1% phospho-molybdic acid for thirty 
seconds, (iii) wash in aqua destillata for one to two 
minutes, (iv) apply Mallory’s stain for one to five 
minutes, (v) wash in aqua destillata for one to two 
minutes, (vi) counterstain with a 0:1% to 05% 
aqueous solution of acid fuchsin for thirty seconds, 
(vii) wash well in aqua destillata for two to five 
minutes, (viii) treat with 1% phospho-molybdic 
acid for thirty seconds, (ix) wash in aqua destillata 
for one to two minutes, (x) dehydrate, clear and 
mount in balsam. 








three weeks before death. In the sections the secret- 
ing tubules appeared extremely well impregnated 
with the vital stain in the normal kidneys, but in the 
irradiated kidneys the stain content of the cells was 
far less. 

All specimens were also stained in a routine 
manner with hematoxylin and eosin and with the 
Van Gieson stain. There is little to be noted with 
regard to these staining methods except that for 
photographic purposes they proved inferior to the 
Mallory stain, as they were not sufficiently selective 
for fibrous tissue. 

Finally, about one-third of our series was injected 
with Beale’s Prussian blue or India ink through the 
renal artery. The Beale’s Prussian blue‘ gave the 
better injections and the more beautiful results. 
This procedure was adopted in an attempt to demon- 
strate any gross vascular changes which occurred 
during the course of 





This method gave 





the experiments. 





a remarkably selec- gise gimme Bh % a, 
tive and _ brilliant 4 “ 
stain which was cmeuaageee 
a, ae to work cei pe 
with and very con- n Group only 
stant in its results. A A one kidney was ex- 
Connective tissue is posed to X rays and 
stained blue, the the other kidney was 
cytoplasm of the | not removed until 
tubular cells yellow, | varying periods after 
neki nek bil ond | | fan tapsh in. fins 
blood _ corpuscles Neon of the treated as well 
yellow. This stain as of the untreated 
gives its finest re- kidney are the out- 
sults with Zenker standing feature. In 
epee: se. Table II eighteen 


fixed material, but 
it may also be used 
with formalin fixed 
material, especially 
if the piece is refixed 


in Zenker’s fluid. 
Experiments were also made with Lauda and 


Rezek’s) silver nitrate stain for renal tubules. It 
was thought that the selective properties of silver 
impregnation might demonstrate the preferred route 
of attack for the X rays. Lauda and Rezek claim 
selective impregnation in the ascending limb of the 
loop of Henle and in the distal convoluted tubules. 


All normal and irradiated kidneys were further 
stained for fat. The stains used used were Sudan 
III and Scharlach R. Both of these stains proved 
very satisfactory, but in each the same drawback 
tended occasionally to occur, namely a precipitation 
of the stain in granules or crystals on the surface 
of the section. 

An attempt was also made to demonstrate the 
granuloid bodies described by Kosugi.©) For this 
Heidenhain’s iron hematoxylin was used in con- 
junction with the special fixation method which 
this author describes. 

A few dogs of Group A were given intravenous 
injections of lithium carmine for periods of up to 


Moll Microphotometer tracing representing the distribution of energy among 
the various wave lengths of the X rays employed in the experiments. 
a and Bf doublets of the tungsten target are shown. The peaks AA have 
nothing to do with the spectrum, but correspond to lines ruled on the 
spectrogram for purposes of superposition and measurement. 
irregularities in the tracing are due to the grain of the photographic plate. 
This tracing has been reproduced on a different scale to Figure I. 


|; one. 








dogs are listed which 
belong to Group A. 
They are listed 
according to the 
number of days of 


The 


The small 


| life of the exposed kidney. The first dog in the 


Table, A26, lived only one day and its exposed 
kidney was found to be heavier than the non-exposed 
The difference between the non-exposed and 
the exposed kidney equals —6-1 grammes. This 
increase in weight must be due to congestion and 
edema. The macroscopic appearance bears this 
out and further facts regarding this increase in 
weight are given in the microscopic notes. 


The next animal in the table lived for thirty days. 
No observations as to weight are available between 
one and thirty days in this group owing to the 
kidneys being injected in situ in an attempt to dis- 
cover any changes in the vascular system. In the 
thirty-day kidney there is already a remarkable 
decrease in size. The exposed kidney has undergone 
contraction and the non-exposed one hypertrophy. 
The same thing can be seen in all the following 
examples in Group A with the exception of the last 
one, A8. With increasing length of life of the 
exposed kidney the contraction becomes more and 
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TABLE II: Group A. 





Kidney Weight Life Period, 
Grammes. Days. 


Body Weight, Difference in Grammes between 





Irradiated. Irradiated. 


Not Irradiate Not Irradiated 
Kidney. 


Kilograms. Not Irradiated and Radiated Kidneys. 
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(case of recovery) 











more evident until it reaches an approximate end- 
point about one hundred to one hundred and fifty 
days after irradiation. After this the changes in 
size are less appreciable. 

Among other factors the size of the dog and con- 
sequently the size of the kidneys have a very great 
influence upon the changes observed and this 
becomes particularly evident in the last column of 
the table which indicates the difference between 
the exposed and the non-exposed kidneys. In dog 
A16, with a body weight of thirteen kilograms, the 
difference was + 48:4 grammes after'sixty days. The 
sound kidney was removed after fifty-seven days. 
In dog A13, with a body weight of six kilograms, 
the difference was only + 9 grammes after sixty- 
three days. The sound kidney was removed after 
sixty days. In the next animal, All, the change 
corresponded roughly with its body weight. A15 
seems to be an exception in that a great hypertrophy 
developed in seventy-one days. It may be mentioned, 
however, that this animal had numerous intravenous 
injections of sodium thiosulphate and non-toxic 
dyes. This extra strain on the kidney may possibly 
explain the more extensive hypertrophy. In general 
more hypertrophy is developed in the larger animal 
in order to counterbalance an apparently greater 
loss in the contraction of the exposed kidney. 


™he exception is the last animal in the table, 
namely, A8. Owing to it being a large animal with 





a large kidney the full dose of X rays was unable 
to do lethal damage in fifty-one days. After removal 
of the untreated kidney enough functional renal 
tissue was left to allow of repair and hypertrophy. 
This led to the production of a kidney which was 
nearly normal in macroscopic appearance after 187 
days (see microscopic notes). 


In Group B, Table III, seven dogs are listed. 
These animals had one kidney removed and from 
three to thirteen days after nephrectomy the other 
kidney was exposed to a full dose of X rays. The 
remarkable result appears that the exposed kidney 
maintains its normal size and weight during a period 
of from five to thirty-nine days. Only B5 shows an 
appreciable difference (+ 89 grammes), which may 
be explained by the existence of a complicating 
pregnancy which threw an additional strain on the 
single kidney. This finding, namely, the nearly 
equal weights of the normal and of the exposed 
kidneys, may be explained as follows. After 
unilateral nephrectomy hypertrophy occurs in the 
other kidney and the contraction due to the effect 
of the X rays just balances the gain in weight due 
to the hypertrophy. In addition to this the con- 
traction manifests itself in not such a marked 
manner as in Group A, because the animal has to 
live on the exposed kidney. This point will be 
considered further in the functional study which 
will follow this paper. Dog B6, who on account 


TABLE III: Group B. 





Kidney Weight, 
Grammes. 


Hypertrophy | 
till eres 
Radiation, 





Period of | Life Period 

of Kidney 
since 

Radiation, Kilogr. 
Days. 


Difference in Grammes between 


Body Weight, 
‘ams. ’ Removed and Irradiated Kidneys. 
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Removed. Days. | 
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complicated by pregnancy) 
kidney grown into peritoneal wall) 


(temporary recovery) 
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TABLE IV: Group C. 
































Kidney Weight - Life Period, 
Grammes. Days. : : 
Body Weight, Difference in Grammes between 
Dog. Sex ; Kilograms. Not Irradiated and Radiated Kidneys. 
Not Irradiated Not Irradiated 
Irradiated. Irradiated. Kidney. Kidney. 
M. 44-0 40°3 0 0 9-5 —3-7 (died 10 minutes after operation, hemorrhage) 
F | 30-7 28-4 0 0 8-2 —2-3 (died 5 hours after operation, hemorrhage) 
M. 45-8 43-2 9 9 13-6 —2°6 
F. 16-5 16-4 | 12 12 4-1 -0-1 
F. 37-2 34-5 | 12 12 5°9 +2-7 (puppy) 
M. 19-6 20-5 13 13 4°8 +0°9 
| 35-3 39-6 17 17 10-0 +4°3 
M. | 16-4 17-2 | 19 19 5-9 +0°8 
F, | 17-5 18-0 19 19 4°5 +0°5 
F. | 16°5 24-5 19 15 6°3 +8°0 
F. | 25-7 27-4 24 15 71 +1°7 
F. | 25-0 29-1 29 29 6-8 +4-1 
M. 14-4 | 18-0 34 9 4°8 | +8:6 
F | 129 16-9 | 38 38 4:5 +4:0 
M. 17-0 26-5 | 58 58 5-7 +9°5 
M. 21-2 22-8 | 62 51 7:2 +1°6 
M. 13-9 15-2 | 78 8 5°5 +1°3 

















of his large body weight survived the other animals 
in this group by about one hundred days, shows a 
large difference, 30-9 grammes, between the exposed 
and the non-exposed kidney, as shown by the 
animals in Group A. 

Group C, Table IV, includes seventeen dogs which 
received only a half dose of X rays. In other 
respects they were treated similarly to the other 
animals in Group A. The earlier changes observed 
in the weight were in principle the same as in Group 
A, but quantitatively they were of distinctly smaller 
magnitude. The treated kidney was found to be con- 
siderably increased in size and weight from a few 
minutes after irradiation until the ninth day. After 
this, up to about the sixty-day period, the treated 
kidney decreased somewhat in weight compared 
with the untreated one. 


Group D, Table V, corresponds with Group B, 
Table III, with the exception that only a half dose 
of X rays was given. Five of the six animals listed 
came to autopsy within five days of irradiation. As 
it has been pointed out already under Group B, 
hypertrophy occurs in the remaining kidney after 
unilateral nephrectomy. Further, it has been shown 
in Groups A and B that an increase in weight occurs 
after irradiation, this increase lasting up to nine 
days. The combined effect of these two factors is 
demonstrated very clearly in Table V. Increases 
in weight were found to be from 20% to 90%. These 
ebservations confirm those of Carnot.‘ He found 
that in an irradiated rabbit’s kidney after unilateral 











TABLE V: GROUP D. 






vephrectomy there was a hypertrophy of about 50% 
during a fourteen-day period after nephrectomy. 
In non-irradiated controls the average hypertrophy 
in the same period was 33%. In an irradiated 
animal an increase of 88% was found five days 
after nephrectomy. From his experiments Carnot 
concluded that X ray increases the usual hyper- 
trophy as observed after unilateral nephrectomy. 
He made no studies in the later changes in the 
exposed kidneys. 

The macroscopic appearances of the irradiated 
kidneys of any group mentioned above, in addition 
to alteration in size, are those of congestion and 
edema during the first week of the post-irradiation 
period. Soon after or sometimes even shortly before 
the initial contraction is noted, the kidney becomes 
watery again and a change in the colour of the 
kidney becomes evident. The exposed organ assumes 
first a yellowish, greasy and then a yellowish-white 
appearance which becomes more pronounced with 
the progress of the contraction. The cortex under- 
goes the most spectacular diminution in size, par- 
ticularly in far advanced cases of the A series 
where the untreated kidney was still present. For 
example the exposed kidney of Al4, measuring 3-3 
centimetres in length, had a cortex which exceeded 
one to two millimetres in depth only in a small 
area. The capsule was thickened and adherent in 
places. The surface of the kidney proper was found 
to be quite smooth even in the presence of extreme 
contraction, with one exception, AS. This animal 
































Kidney Weight, Period of Life Period 
Grammes. Hypertrophy of Kidney 

Dog. Sex. till since Body Weight, Difference in Grammes between 

| Radiation, Radiation, Kilograms. Removed and Irradiated Kidneys. 

Trradiated. Removed. Days. Days. 

| 
D15 M. 45-0 | 24-3 10 0 6-1 —20-7 (died 3 hours after radiation from hemorrhage) 
D13 F. 32°5 | 18:5 16 0 71 —14-0 (died 2 hours after radiation from hemorrhage) 
D22 F. 44-3 | 32-1 6 1 9°5 —11-2 
D26 F. 49-6 | 34-1 14 2 8-7 —15°5 
D19 M. 43-4 | 36-8 16 5 7°5 — 66 
D290 F. 21-4 7°9 10 108 11°3 + 6°3 
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showed punctate scars on the kidney surface similar 
to those seen by Hartmann, Bolliger and Doub‘ 
in their work with a different technique. Another 
interesting macroscopical picture was observed on 
sixty to one hundred day kidneys of Groups C and 
D. Here there is a distinct fatty ‘degeneration to be 
seen at the junction of the cortex with the medulla. 


Microscopic Changes. 
Group A. 

The changes in the canine kidney induced by an 
overdose of X rays of described qualities can be 
arbitrarily divided into five periods. There is, of 
course, no exact number of days which can be 
allotted to any one period, but from the very 
nature of the experiments there must be a consider- 
able amount of overlap. 


Period 1—(0 to 48 hours), the period of acute 
congestion.—It is not proposed to deal here with 
the complicated question of immediate changes, as 
they have already been discussed in the literature. 
However, gross changes are evident from a period 
of about thirty-minutes after irradiation. As it 
has already been pointed out in the discussion on 
the macroscopic changes, the kidney in this stage 
is found to weigh more than its normal fellow and 
to be very dark and congested. Microscopically, 
too, the picture is one of acute congestion. The 
capillaries are dilated and packed with blood cells, 
the glomerular tufts are swollen, the tubular cells 
undergo cloudy swelling and the lumina of the 
tubules and the glomerular capsules contain a 
quantity of albuminous exudate. There are very 
few inflammatory cells present, but the interstitial 
tissues are very edematous. This oedema has also 
been observed in the renal capsule (see Figure IIT). 

Period 2—(1 to 8 days), the period of latency.— 
The early acute congestion seems to be of extremely 
short duration and disappears as-rapidly as it came, 
leaving the kidney to all intents and purposes 
normal. No change from the normal can be detected 
by any of the methods of staining employed in this 
investigation, but macroscopically there is still some 
increase in weight. 

Period 3—(5 to 32 days), the period of tubular 
change.—The first specimen in which any change was 
noticed was a five day one. Here there was a slight 
loss of staining in those convoluted tubules which 
lie immediately beneath the capsule. By the eighth 
day this loss of staining is becoming more evident 
and is extending more deeply into the cortex. How- 
ever, it is still confined to a band a few millimetres 
in width and the deeper portions of the cortex are 
still quite normal in appearance. In addition to 
this loss of power on the-part of the cytoplasm to 
take up the stain, the nuclei in this area are also 
beginning to stain less strongly than usual and a 
few have already disappeared altogether. By the 
thirteenth day there is an almost complete dis- 
appearance of the nuclei from the subcapsular area. 
Those nuclei remaining are in the descending limb 
of the loop of Henle and in the collecting tubules, 
both of which are lined with a cubical non- 


specialized type of epithelium. The convoluted 
tubules are commencing to undergo early dilatation 
in the subcapsular region, while the progressive loss 
of staining is extending to the deeper layers of the 
cortex. There is a considerable amount of cedema 
of the capsule in many specimens. By the sixteenth 
day the distension of the convoluted tubules is 
becoming evident and much of the epithelial lining 
has disintegrated. In some places the whole 
epithelial lining has undergone necrosis, separated 
from its basement membrane and been thrown off 
as a cast. These casts may be seen occupying the 
lumina of the tubules. 

By the twenty-second day two more very 
important changes have begun. One is the beginning 
of the fibrous tissue invasion and the other the 
commencing fatty degeneration of the convoluted 
tubules. The increase in fibrous tissue begins in 
the immediate subcapsular area where necrosis and 
disorganization is at a maximum and spreads 
towards the deeper layers (see Figures IV and V). 
Distension of the tubules is still greater and by 
now many are showing collapse. In some areas this 
has progressed so far as to make the individual 
tubules extremely difficult to recognize. By the 
thirty-first day nearly all the epithelium from the 
dilated tubules is lost and they are either simply 
lined by the basement membrane or by that 
degenerate form of cubical flattened epithelium 
which is so often seen in chronic nephritis. Many 
areas give an edematous impression. The glomeruli, 
with the exception of some capsular cedema, are 
still normal, but in one dog of this period (thirty- 
one days) a considerable number of adhesions 
between the tufts and the capsules of Bowman were 
seen. This appearance was not seen in any other 
specimen of the series. The granuloid bodies of 
Kosugi have by now completely disappeared and the 
invasion of fibrous tissue and the fatty degeneration 
of the remaining cortical tubules is progressing 
rapidly. It is remarkable that in the normal kidney 
the distribution of the fat was strictly confined 
to the ascending limb of the loop of Henle (see 
Figure X). It was a matter for conjecture whether 
the presence of fat in this area had any influence 
upon the precipitation of silver in the ascending 
loop in Lauda and Rezek’s method. At first sight 
this sounded an attractive theory, as the slides of 
normal kidneys stained by Sudan III and by the 
silver nitrate impregnation method were remark- 
ably similar in appearance (see Figure XII). ’ How- 
ever, the theory is not borne out by the following 
fact.. A characteristic feature of irradiated kidneys 
of over forty days’ duration of life is the large 
amount of fatty degeneration which takes place in 
the convoluted tubules. Although the tubular cells 
undergoing fatty degeneration are well stained with 
Sudan III and Scharlach R, the impregnation 
method is to a large extent unsuccessful in these 
specimens. With regard to Lauda and Rezek’s silver 
nitrate stain it was found that hardly any difference 
could be noted in the first acute stage and the latent 








stage. When tubular destruction begins, the impreg- 
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nated portion also begins to disintegrate. It may 
be said that the impregnated portions show some 
resistance to the X rays as compared with the 
unimpregnated portions. That is, the distal con- 
voluted tubules, the ascending limb of the loop of 
Henle and the collecting tubules seem to be most 
resistant to the effects of X rays. Where repair 
occurs, as in A8, the selective staining properties 
of the silver are restored. 


In addition to the anatomical changes which take 
place in this thirty to forty day period, it may be 
mentioned here that at this time we have a physio- 
logical stage of great importance. Medium sized 
and small dogs from which the untreated kidney 
was removed at a date prior to the thirtieth day, 
died in thirty to forty days after irradiation. Full 
details of this will be given in the physiological 
study which will follow this paper. 


Period 4—(21 to 60 days), the development of the 
fibrous tissue—From about the twenty-first day, 
when the first signs of fibrous tissue formation are 
seen, a progressive replacement of the necrosed 
parenchyma takes place, until by the sixtieth day 
the connective tissue overgrowth is the most 


prominent feature of the microscopic picture. The 
replacement begins just beneath the capsule and 
grows steadily in towards the medulla, investing 
every remaining tubular structure and probably 
adding to the already desperate condition of the 
kidney by strangling the remaining elements as it 


matures and contracts (see Figure V). By the 
end of this period, too, the fatty degeneration has 
reached a maximum and all but a very few tubules 
have undergone complete fatty degeneration. An 
interesting feature of this is that it is found that 
some of the fatty globules have acquired anisotropic 
properties if examined with the polarizing micro- 
scope. The tubular picture is varied. While some 


are dilated, the majority are collapsed and so dis-. 


torted as to be in many instances quite unrecog- 
nizable. In many kidneys occasional islands of 
normal tubules are seen undergoing hypertrophy. 
The glomerular picture is a normal one and although 
in our specimens fibrotic or hyaline changes were 
seen in an occasional glomerulus, when compared 
with the extensive disorganization of the tubular 
elements, variation in function due to glomerular 
changes could be discounted almost entircly. 


Period 5—(60 to 230 days), the final period.— 
The fifth or final stage was, of course, observed 
only in those animals of Group A in which the 
untreated and life maintaining kidney was not 
removed. To this there was only one exception. It 
could also be studied in the animals of Groups C 
and D in which the X ray damage in most instances 
was not sufficient to interfere with life before this 
period was reached. From the third week onwards 
the capsule has been steadily increasing in size 
until it finally becomes as much as twenty times 
as thick as a normal capsule and is composed of old 
tough fibrous tissue. It is firmly adherent to the 
surface of the kidney, which, as has already been 





described in the macroscopic notes, is small and 
contracted. The cortex is completely disorganized 
except for a few scattered islands of normal wut 


‘hypertrophied tubules. Apart from the latter there 


seem to be remarkably few patent tubules and in 
view of the number of apparently functional 
glomeruli present, it is astonishing that the products 
of their filtration or secretion can be adequately 
conducted away from the kidney. The glomeruli 
themselves are apparently in greater numbers than 
in the normal kidney (see Figures VI and VII). 
This, however, is an illusion due to the fact that so 
much tubular cortex has been destroyed that the 
glomeruli come to lie far closer together and are 
separated the one from the other by little more 
than old contracted fibrous tissue. In a few tufts 
there is definite sclerosis or hyaline degeneration, 
but in the great majority they are to all intents 
and purposes normal and seemed to have escaped 
the action of the rays which were so fatal to the 
tubular structures. Only in one or two instances 
was it possible to demonstrate the complete 
occlusion of a glomerulus by fibrous tissue. A study 
was also made of the state of the blood vessels in 
the kidneys with advanced changes. The organ, as 
described above, was injected with Beale’s Prussian 
blue or India ink. Thick frozen sections were cut 
as well as the ordinary thin paraffin ones. The only 
change of note was that the vessels became tortuous 
owing to the contraction of the kidney. In other 
words, the organ had become smaller in size, but 
the vessels remained the same length as in the 
normal kidney ; hence they became tortuous in order 
that their extra length might be accommodated in 
the smaller organ. In other specimens which had 
not been injected, the coats of the arteries were 
subjected to a careful examination and no obvious 
change could be discovered either in the adventitia, 
the media or the intima. 

Among the kidneys in the final period of Group A 
there is one which deserves special mention, namely, 
A8. This dog has already been referred to above, 
where it was pointed out that owing to the size of 
the animal, the dose of X rays proved to be sub- 
lethal; the animal lived practically a normal life 
on its irradiated kidney alone. One hundred and 
eighty-seven days after irradiation it was killed. 
Here the microscopic picture was very different. All 
the tubules were normal in appearance with one 
exception, namely, that they were greatly hyper- 
trophied. This can be well appreciated by comparing 
Figure III with Figures I and VII. In a few places 
small wedges of scar tissue could be made out 
and these, besides a few hyalinized glomeruli, were 
the sole remaining evidence that the organ had ever 
suffered any damage. 


Groups B, C and D. 

Essentially the microscopic appearances of these 
groups differ little from Group A and it will be 
necessary to demonstrate only those details in which 
they differ from Group A and from one another. 
In Group B, one kidney being removed before 
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irradiation, a final stage could be demonstrated only 
once in a large dog; all medium-sized animals came 
to autopsy before the forty-day period. It can be 
said, however, that as far as they go the kidneys of 
Group B differ little from Group A. The changes 
were of the same type and occurred about the same 
times. One fact noted was that even in those 
animals which died of uremia about the fortieth 
day, there were islands of repair. In Groups C and 
D, up to sixty days, which received only a half dose 
of X rays, certain differences were noted. The 
changes were definitely less intense, though of the 
same type, and the time of their appearance was 
slightly delayed. In addition to this the kidneys 
showed more individual variation in their response 
to the irradiation. In Groups A and B the results 
were remarkably constant; for instance, it was 
found possible in nearly all specimens to judge their 
age within a week from the microscopical appear- 
ance alone. In the half dose kidneys this was 
found to be far more difficult and there were many 
exceptions. Finally, in Group C there were found 
to be far more islands of repair than in any speci- 
men in Group A. To sum up, in Groups C and D 
the earlier changes were of the same type but of 
less degree than in Group A and the minor differ- 
ences observed were consistent with the different 
technique to which they were subjected. The late 
changes will be discussed in connexion with the 
functional studies. 

One kidney, B6, is noteworthy; the dog, a large 
one, survived for 131 days on a single kidney after 
a full irradiation. At the autopsy it was found that 
the upper central third of the organ was contracted 
and had completely degenerated as far as the 
tubular elements were concerned, leaving nothing 
but glomeruli and fibrous tissue. At each pole, 
however, there was distinct regeneration with 
hypertrophied tubules which were quite normal in 
appearance. Being a large organ, the centre 
evidently received the largest dose of X rays, while 
the poles, owing to their greater protection, did 
not receive such a large dose. This phenomenon 
might be well described as a “self-screening” effect. 


DISCUSSION. 
Technique. 

The technique employed by us is a simple one. 
Enormous doses of X rays can be administered in 
a comparatively short time owing to the absence 
of filters. However, we appreciate the theoretical 
objections in using a non-homogeneous beam of rays, 
but on the other hand, almost any therapeutic X 
ray plant is capable of furnishing the type of rays 
with which the work was done. Exposure of the 
kidney is necessary on account of the severe ulcera- 
tion which is produced if the organ is irradiated 
without filters through the abdominal wall. In 
addition, irradiation through the abdominal wall 
has other disadvantages; elements of uncertainty 
are introduced in obtaining the exact location of the 
kidney and in avoiding damage to other important 
structures, for instance the very delicate intestines. 





It may also be mentioned that the complicating sup- 
purative pyelonephritis which was frequently 
observed after irradiation through the abdominal 
wall by other investigators, was completely absent 
in our large series. It is astonishing to observe 
the complete absence of superficial ulceration in a 
kidney which has been directly exposed to very 
large doses of X rays. We think that this observa- 
tion may encourage the X ray treatment of malig- 
nant growths which cannot be removed completely, 
but which can be sufficiently exposed to be reached 
by X rays. 


Macroscopical Changes. 


In the results set out above, it will be noticed 
that the first change noted in the irradiated kidney 
is an acute congestion. Other tissues were not 
examined. This is extremely transient and is open 
to criticism from several points of view. It may be 
argued that the congestion is not due to the irradia- 
tion, but rather to the operative manipulation 
necessary to expose the kidney. This feature was 
fully realized and discussed at the time and certain 
control experiments were made which seem to be 
quite conclusive in showing that the congestion is 
due to the X rays. An additional point in support 
is that Willis and Bachem exposed the kidneys to 
X rays in situ and found similar congestion. In 
delivering the kidneys on to the loin the renal vein 
is invariably compressed and thus the free outlet 
of blood from the organ is greatly hindered or even 
completely obstructed. As a result of this the 
kidney rapidly assumes a deep plum colour and is 
severely congested. That this was a factor was 
eliminated by delivering certain kidneys on to the 
loin and leaving them there for the usual thirty 
minutes, but not irradiating them. At the end of 
that time they were removed and only very slight 
congestion was observed. Secondly, three of the 
most congested kidneys were obtained from animals 
which died from hemorrhage within two to five 
hours after irradiation (see Table V). It seems 
difficult to reconcile this observation with any 
theory of mechanical obstruction. Furthermore, it 
is rare to find severe congestion in pathological 
human kidneys which have been removed at opera- 
tion, and yet these have invariably been subjected 
to mechanical conditions which are in every way 
similar to those which we have employed here. 

In Tables II, III, IV and V kidney weights are 
compared under the assumption that usually the 
kidneys in a normal dog are of about equal weight. 
We assume that in the majority of animals both 
kidneys are of about equal size as a result of 
several estimations. The greatest increase in 
weight of the treated kidney during the acute period 
was found in Group D (Table V). Carnot con- 
sidered that this increase which he observed in 
another connexion, was due to additional hyper- 
trophy produced by X rays. We consider it quite 


possible that X rays may primarily stimulate the 
process of hypertrophy, but we are making no 





attempt to prove or disprove this theory. Conges- 
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tion and edema which are at least partly responsible 
for the increase in weight, can be demonstrated 
microscopically (see Figure III). It may also be 
stated that these experiments cannot be compared 
with Moppett’s findings,“ as that investigator 
worked with homogeneous rays, while we for prac- 
tical purposes made use of a non-homogeneous type 
of radiation. 


Microscopical Changes. 
Early Period. 


An interesting feature of the whole investigation 
is the small number of inflammatory cells which 
was encountered. A slight small round cell infiltra- 
tion was noted in the first stage of acute congestion, 
but later on it was the exception to see many of 
these cells. In a very few slides microscopic 
abscesses were seen, but in none was there sufficient 
inflammation to make a feature on the slide. It will 
be remembered that it was pointed out in a previous 
paragraph that previous investigators who had 
irradiated their animals through the abdominal 
wall, were troubled with the incidence of sup- 
purative pyelonephritis in their series. 


Latent Period. 


The latent period, a most interesting feature, is 
of variable duration. From the disappearance of 
the acute congestion until the onset of the tubular 
changes may be as little as three days or as much 
as a week or ten days. This is comparable with a 
similar latent period described by other investi- 
gators in X ray work on other organs. It also 
seems that some of the early investigators were 
deceived by this latent period into believing that no 
changes of note occurred in the kidney after 
irradiation. If their investigations had been carried 
on for a longer period, they would have noted the 
tubular changes which invariably occur. 


Tubular Changes. 


It has been pointed out before that the tubular 
changes reach their maximum about the thirty to 
forty day period. It is then that nearly the whole 
cortex shows nothing but a mass of necrotic, dis- 
torted and degenerating tubules. This aspect of 
the damage due to irradiation has not been given 
its due prominence by previous investigators and 
we believe that we are alone in pointing out the 
amount of fatty degeneration which takes place. 
It is most interesting, too, in this period of tubular 
change to observe the self-filtering action of the 
kidney. The part of the cortex which is first and 
most severely affected, is that lying immediately 
beneath the capsule, while that part which lies 
close to the medulla, is the least affected. Minor 
degrees of this can be seen in most specimens of 
this period, but the finest demonstration was 
obtained in a large kidney of the B group, when 
the animal lived some 130 days. However, this will 
be commented upon below. Finally, it should be 
mentioned that the thirty to forty day period was 
the critical one with regard to the physiological 














experiments which were carried out concurrently 
with this investigation and which will be embodied 
in another article. 


Interstitial Changes. 


The consideration of the interstitial changes is 
the aspect of the investigation which seems to have 
claimed the most attention from previous investi- 
gators. In this article the subject has already been 
described in some detail; however, there is one 
point which deserves a short discussion. The ques- 
tion arises whether the fibrous tissue formation is a 
hypertrophy stimulated by X rays or whether it is 
simply a scarring and repair of the necrotic struc- 
tures. If it were a hypertrophy, one would expect 
to find it invading, at least in some parts, the 
normal renal tissue. This has not been observed. 
No fibrous tissue developed elsewhere than on the 
site of necrotic tubules and as the necrosis advanced 
from the subcapsular layers to the deeper layers 
of the cortex, the fibrous tissue followed it. It 
should be mentioned that in no instance were deeply 
concentric rings of fibrous tissue found surrounding 
the glomerular capsules. At most these rings were 
four to five fibrils in thickness. This point might 
also be made to apply to the fact that the glomeruli 
themselves were not the seat of an extenesive inflam- 
mation ; however, this will be discussed in greater 
detail below. No calcium deposits were seen in 
our series, though they were described as not uncom- 
mon in the work done by other experimenters. 


Glomerular and Vascular Changes. 


A most striking feature of this investigation was 
the remarkable absence of glomerular changes. 
With the exception of those acute changes which 
occurred in the very acute stage, there were no 
changes of any magnitude observed until the final 
stage was reached. There was one solitary exception 
to this statement, namely that in a forty-day dog 
of the A series there were capsular adhesions in a 
considerable number of glomeruli. In the kidneys 
of those animals which lived for a hundred days 
or more after irradiation as a result of the presence 
of a normal kidney, when there was extreme general 
fibrosis and contraction, it was the number of 
normal glomeruli that was the remarkable feature, 
not the number of sclerosed ones. In a few, but 
relatively a very few, sclerosis and hyaline degenera- 
tion were seen and one or two instances were noted 
in which the glomerulus had been entirely occluded 
by fibrous tissue. Some previous authors have 
made much of the glomerular changes; however, all 
that can be said is that although changes were 
noted, they were so infrequent that they must play 
a very minor part as compared with the extensive 
tubular changes which take place. Further, it is 


to be remembered that the conditions of experiment 
were different. 

As will be pointed out in the historical summary 
given later in this article, many investigators, 
especially those who employed a hard X ray tech- 
nique, laid great stress upon the importance of the 
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vascular changes which occur in the irradiated 
kidney. Some even go so far as to say that the 
vascular damage is primary, resulting in the 
occlusion of the post-glomerular plexus and that 
all other changes are secondary to this. This was 
not our experience in the present investigation. 
Many specimens were injected with Beale’s Prussian 
blue and in none of these specimens was any 
occlusion of the capillaries noted. In fact, without 
being dogmatic on the subject, we are of opinion 
that the older irradiated kidneys were more easily 
injected and gave richer injections than the normal. 
The only vascular change demonstrated was that 
noted above, namely that as the kidney contracted, 
the arteries became more tortuous. 


Regeneration. 

When the normal kidney is removed either before 
or shortly after a full irradiation, the entire 
excretory demands of the body are thrown upon the 
treated kidney which is not able to meet the 
requirements in an average dog below ten kilograms 
body weight as it approaches the forty-day period. 
Larger animals may survive for a longer time, for 
example, A3 (thirteen kilograms body weight) sur- 
vived for fifty days. In a dog of twenty kilograms 
body weight (A8) recovery took place after removal 
of the normal kidney fifty-one days after irradiation. 
In the microscopic notes the extensive repair 
present six months after irradiation has been 
described (see Figure IX). The small number of 
scarred tubules and glomeruli can be explained 
only on the basis of repair and recovery of function. 
In other words, if in the remaining irradiated 
kidney enough functional reserve is present to tide 
the animal over the period of maximum tubular 
destruction, far reaching anatomical repair is 
possible, especially if the nephrectomy is not per- 
formed too late. Where a normal kidney is present, 
one observes the clear cut tendency to replace pro- 
gressively the damaged tubules with fibrous tissue 
and only when there is vital necessity will these 
damaged areas undergo repair to a varying extent. 
In the animals of Group B in which only one 
kidney is present, the opposite one having been 
removed before irradiation, practically the same 
features are met with histologically as in Group A. 
The number of instances in which tubular repair 
was seen in the forty-day period, was larger than 
in Group A and in each individual kidney there 
appeared to be more of them. In this group also, a 
large young dog (body weight fifteen and a half 
kilograms), although it was critically ill, survived 
the period of maximum tubular insufficiency and 
remained alive in a chronic uremic state for three 
more months. Death finally supervened from 
uremia in 131 days. The kidney has already been 
described elsewhere as the best example we have 
obtained of the “self-filtering” effect. The interest- 
ing point is that in the other animal that recovered 
(A8) the whole kidney was undergoing regeneration, 
the outer border of the kidney which bore the 
brunt of the radiation, showed no sign of regenera- 








tion, but both poles where the rays were less in 


intensity, manifested a remarkably complete 
regeneration with sharp demarcation from the 
central area. From what has gone before we feel 
more convinced that this phenomenon is a true 
regeneration and is not due to the fact that for 
some reason or other some tubules were resistant 
to X rays and are never primarily degenerated. 


Previous Work. 


The publication of an additional article on the 
histology of X ray nephritis makes it imperative to 
discuss briefly the astonishingly contradictory 
results of previous workers (see Table I). 

Those authors who denied any definite effect of 
Réntgen rays upon the kidney, Krause,) McQuarrie 
and Whipple®® and others,“ “2)@4) ag already 
mentioned, must have examined the irradiated organ 
during the period of latency, which in all prob- 
ability may be of longer duration with different 
technique and with smaller doses. 

Among the workers who are agreed upon the 
destructive effect of Réntgen rays on renal tissue, 
there is disagreement in regard to the vascular 
involvement. All of this group describe the tubular 
changes in the late stages, but some of them also 
attribute great importance to the changes in the 
blood vessels and glomeruli. 

Gabriel"®) stressed the early vascular changes 
and seemed to be inclined to consider the tubular 
damage to be to a certain extent secondary to the 
changes in the blood vessels. 

Hartmann, Bolliger and Doub® referred to the 
late cardio-vascular changes in irradiated dogs and 
emphasized the importance of the sclerosis and 
obliteration of the smaller arterioles, along with 
the replacement of the tubular epithelium and 
hyalinization of the glomeruli. O’Hare, Altnow, 
Christian, Calhoun and Sosman,“@” working on 
rabbits called attention to the production of a hyper- 
tensive nephritis, but without actual experimental 
proof. They pointed out definite histological 
sclerosis and thickened vessels. Domagk“®) even 
observed a true glomerulo-nephritis in a child who 
received therapeutic X ray treatments over the 
kidney regions. On the other hand Willis and 
Bachem“) in a recent publication came to the con- 
clusion that the tubular degeneration was primary 
and was followed by scar tissue formation, oblitera- 
tion of the capillaries and atrophy of the glomeruli. 
They largely confirm the almost forgotten findings 
of Schulz and Hoffmann?) which were made 
twenty-four years ago. 

The experiments described in our paper brought 
out the fact that for many months after the damaged 
and destroyed tubules were unable to maintain 
sufficient function compatible with the life of the 
animal, the glomeruli remained practically normal 
in appearance. In fact, the three-month kidney of 
the A group seems to meet to a large extent the 
demand of the physiologists for an atubular kidney 
with intact glomeruli. It seems, judging from the 
histological appearance, well worth while to use 
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such a kidney for the study of tubular function 
in a way similar to the experiments of many authors 
as detailed in Cushny’s review’) on the secretion 
of urine. 

An analysis of the results described and listed 
in Table I readily leads to the distinction of two 
main groups of experiments with somewhat different 
pathological findings. 

1. Heavily filtered high voltage radiation adminis- 
tered in small fractions to an area of the abdominal 
wall overlying the kidney. This technique produces 
distinct vascular changes together with the still 
very important tubular destruction (Gabriel,””) 
Hartmann, Bolliger and Doub,“® Domagk®). 

2. Lightly filtered rays of medium and low volt- 
age administered to the exposed kidneys in a single 
large dose. Here is found evident tubular destruc- 
tion and possibly the vascular changes are definitely 
secondary to the tubular destruction (Schulz and 
Hoffmann, Willis and Bachem,® Bolliger and 
Laidley). 

Other experiments lie somewhere in between these 
extremes and frequently they are quite inconclusive 
with regard to this question. Gabriel" also 
emphasized variations in different species. He 
found the greatest vascular changes in the cat 
irradiated with fractional doses and heavy filtering 
over an extended period of six months. Further- 
more, the question as to whether the animal had to 
depend solely upon the treated kidney certainly is 
of influence. This point will be discussed elsewhere. 

The experiments described in this paper are the 
most radical of any of the more modern authors 
falling under heading number 2. Probably owing 
to the predominating influence of quite unfiltered 
rays, no vascular changes were observed at all and 
slight glomerular changes in the final stages. Work 
with highly filtered hard rays is planned especially 
for the purpose of finding out the differences in 
effect between the administration of a single massive 
dose or a number of fractional smaller doses. 


Comparison with Other Experimental Nephritides. 


The object of this experimental study was the 
production of a renal lesion which could be 
standardized. This has been obtained with a fair 
degree of satisfaction. Primarily the lesion is pro- 
duced in the kidney only. Young and medium aged 
animals of about the same size, irrespective of 
breed or sex, develope remarkably equal histological 
changes in an equal period of time after a certain 
overdose of X rays. When the untreated kidney 
is previously removed (Group B) or soon after a 
full irradiation (Group A), death with uremic 
symptoms occurs at a date which can be predicted 
accurately enough to allow possible therapeutic 
studies. In this respect our full dosage of X rays 
(thirty minutés) may be compared with the maxi- 
mum lethal dose of dfugs, particularly nephro- 
toxin, with one exception. Death is more delayed 
than is usual with drugs, allowing more time for 
functional or therapeutic studies. The primary 





















specific renal damage will frequently be found of 
advantage as compared with the more general 
intoxications with nephrotoxins. The advanced 
lesion, at least in those animals in which the 
untreated kidney was not removed until shortly 
before death, is practically a pure nephrosis, 
according to the classification by Volhard and Fahr, 
but the question of classification will be further 
discussed in conjunction with the functional 
changes. An easily produced and_ controlled 
glomerulo-nephritis is still wanting. 


SUMMARY. 


1. An experimental unilateral renal lesion in the 
dog has been easily produced by means of a 
standardized X ray technique. 

2. The pathological progress of the experimental 
disease has been studied over a long period of time 
in a large series. From the anatomical appearance 
it was subdivided in periods of (i) acute conges- 
tion, (ii) latency, (iii) tubular changes, (iv) 
development of fibrous tissues. 

3. Special emphasis is laid upon the later part 
of the period of tubular changes (forty-day period). 
Extensive necrosis and fatty degeneration produced 
a fatal insufficiency. 

4. Vascular and glomerular changes were con- 
spicuously absent. 

5. The various stages could be observed with 
great regularity on all irradiated kidneys irrespec- 
tive as to whether the animal had to depend on the 
damaged organ or whether it had an untreated 
fellow at its disposal. 

6. In the latter case a final period was observed 
with practically complete absence of functional 
tubules, but still remarkably well preserved 
glomeruli. 

7. The irradiated kidney having to support life, 
was found to be sufficiently effective during the 
critical forty-day period only in large animals or 
when smaller dosage was applied. As a rule in 
these animals regeneration took place accompanied 
by secondary processes which require further study. 

8. With the technique described we found it 
possible to be certain of a distinct time-limited 
sequence of events. Although we are well aware 
of the fact that the experiments described are not 
necessarily the only approach to the above men- 
tioned goal and that even in the field of X ray 
nephritis more ideal conditions may be found, we 
think, however, it should be possible to correlate 
experimental therapeusis with anatomical changes 
with an accuracy which has hitherto not been 
obtained. 

In conclusion we wish to thank Dr. M. Cronin, 
Senior Resident Radiographer at the Royal Prince 
Alfred Hospital, for her whole-hearted cooperation, 
Dr. J. G. Stephens, Honorary Radiotherapist to the 
Royal Prince Alfred Hospital, for his work in cali- 
brating the machine used in this work, and finally 

the staff of the Pathological Department for the 
unfailing assistance we have received. 
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EXPLANATIONS TO PLATES. 


Ficure III. 

Acute stage: Magnification x 120. Note the extremely 
cedematous interstitial tissue, and the exudate within Bowman’s 
capsules. The engorged capillaries are not well shown in this 
field. Figures III, IV and V are from sections which are 
stained according to the modified Mallory technique. 


Figure IV. 

Stage of earliest fibrous tissue invasion: Magnification x 200. 
Note the strands of fibrous tissue growing in from the thickened 
capsule. The tubules in the area of invasion show distortion 
and necrosis. 


FiGcurp V. 

A later stage than Figure IV: Magnification x 260. The 
fibrous tissue invasion is more advanced and the tubular necrosis 
is still more evident. One or two dilated tubules containing 
casts are seen. 


Figure VI. 
The final fibrotic stage: Magnification x 60. Note the remark- 
able absence of tubules, the great overgrowth of fibrous tissue 
and the apparently large numbers of glomeruli. 


Ficure VII. 


Regeneration: Magnification x 220. The hypertrophied 
normal tubules are well seen surrounded by thick fibrous tissue 
in which is embedded necrosed tubules. 


FIGURE VIII. 


Regeneration: Magnification x 140. 
The area of regeneration is well seen. 


Similar to Figure VII. 
Figure IX. 


Regeneration: Magnification x 120. Slide taken from Dog A8 
showing hypertrophied tubules very normal in appearance, with 
one or two small scarred areas. 


Figure X. 


The distribution of fat in the normal canine kidney: Magni- 
fication x 85. Stained with Sudan III. 


Figure XI. 


The distribution of fat in the irradiated kidney of long dura- 
tion: Magnification x 85. The thickened capsule is very striking. 
Stained with Sudan III. 


Figure XII. 
Lauda and Rezek’s silver nitrate stain: Magnification x 100. 
The deeper impregnation in the ascending limbs of the loops of 
Henle is well seen. 
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THE NATURE OF ASTHMA. 


By A. J. Coins, D.S.0O., M.C., M.B., Ch.M. 
(Sydney), 
Honorary Assistant Physician, Royal Prince Alfred 
Hospital, Sydney. 


AstHMA is a condition of paroxysmal dyspnea 
of doubtful xtiology occurring in patients of all 


Whilst not immediately dangerous to life, it 


capriciousness of its visitations and the severity of 


| its manifestations. The local lesion in asthma occurs 


in the bronchial tubes and from the earliest days it 
has been considered the result of spasm of the 
bronchial musculature. 


ANATOMY AND PHyYSIOLOGY OF ASTHMA. 


In® the larger bronchi there is a layer of horse- 
shoe shaped cartilaginous rings, open posteriorly. 
Across this gap lies a layer of circularly arranged 





1Read at a meeting of the Western Medical Association at 
Cowra, New South Wales, on September 25, 1929. 
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muscle fibres joined at each end to the posterior 
horns of the cartilaginous rings. Contraction of 
these muscular fibres can greatly diminish the lumen 
of a bronchus. In the smaller bronchioles the carti- 
lage becomes smaller and the muscle greater in 
extent. In bronchioles of one millimetre in diameter 
there is no cartilage. In them the muscular layer 
forms a complete circle. At the same time the 
mucous glands which are present in the larger 
bronchi, are absent from the smaller bronchioles. 
It is important to remember this. The nerve supply 
of the bronchi is the vagus which receives fibres 
from the sympathetic nervous system in the neck 
and the thorax. During an actual paroxysm of 
asthma certain clinical phenomena are outstanding. 
First, all observers are struck by the fact that the 
lungs become overdistended with air. Secondly, the 
time devoted to expiration is greatly prolonged. 
Thirdly, on auscultation of the chest the respiratory 
murmur is not heard, but instead there are rhonchi 
both during inspiration and expiration. 


Before considering what these phenomena 
indicate, let us remind ourselves of the facts of 
normal respiration. Inspiration is initiated by a 
muscular act which by elevating the ribs and 
depressing the diaphragm, enlarges the thoracic 
cavity. This increases the negative intrathoracic 
pressure, with consequent entry of air into the 
lungs. The pulmonary alveoli contain elastic tissue 
which is thereby rendered tense. After the muscular 
act of inspiration has completed this distension, the 
elastic tissue of the lungs recoils, providing the 
force of expiration and thereby expels air. 


Now, the widely distributed rhonchi heard during 
an attack of asthma indicate bronchial obstruction. 
This could be explained either by cdema of the 
bronchioles or by spasm of the bronchial muscles. 
Brodie and Dixon have produced experimental 
evidence that in man spasm of the bronchial muscles 
is the essential basic lesion. This causes narrowing 
of the bronchial lumen and offers obstruction both 
to inspiration and expiration. They explain the 
overdistension of the lungs referred to above, as 
follows. In an effort on the part of the patient to 
obtain sufficient air inspiration is violent and its 
rate is increased. The violence of the inspiratory 
effort allows air to enter the lungs. The increase 
in the rate of inspiration abolishes the normal 
pause between inspiration and expiration. The 
force of expiration, that is, the force of the elastic 
recoil of the lungs, being smaller than the force of 
inspiration, the volume of air expelled during each 
act of respiration is less than the amount allowed 
to enter during inspiration. Thus is overdistension 
produced. Campbell states that the patient dare 
not make a violent muscular effort during expira- 
tion, but must depend upon the elastic recoil ofthe 
lungs solely. Otherwise he would increase the 
intrathoracic pressure and further compress the 
contracted bronchi, thereby defeating his object. 
Brodie and Dixon’s conclusions have received recog- 
nition. Yet Curschman’s theory that asthma is due 








to bronchiolitis exudativa must be discussed. The 
association of asthma clinically and etiologically 
with hay fever lends some colour to the belief that 
swelling of the bronchial mucosa may be the lesion 
underlying asthma. In hay fever swelling of the 
erectile nasal mucosa is admittedly the lesion. As 
in asthma, hay fever may occur and end suddenly. 
Yet in heart failure with pulmonary congestion and 
conditions of pulmonary cedema, produced experi- 
mentally, the resulting dyspneea does notresemble 
a paroxysm of asthma. If it be remembered, more- 
over, that histologically there is no erectile tissue 
in the bronchial tubes comparable with that of the 
nose and that in the smaller bronchioles there are 
no mucus glands, one will be forced to favour 
Brodie and Dixon’s view that in bronchial spasm 
lies the true explanation of the clinical phenomena 
found locally in an attack of asthma. 


ZETIOLOGY. 


The next question is: How is this bronchial spasm 
initiated? Is it produced by some local intra- 
bronchial or intrathoracic cause or is it produced 
by irritation of the central nervous system? The 
suddenness of the attacks and the immediate wide- 
spread and bilateral distribution of its local effects 
point to a central cause. It is now almost 
universally agreed by those who believe in the 
bronchial spasm theory, that irritation of the 
central nervous system, either reflexly or directly, 
produces asthma. Granted that this be so, the 
etiology of asthma may then be discussed under 
the following headings: (i) Hypersensitiveness and 
asthma, (ii) hereditary and psychical influences in 
asthma, (iii) climate and asthma, (iv) reflex 
phenomena and asthma, (v) bronchitis and asthma. 


Hypersensitiveness and Asthma. 


It has been known for many years that patients 
exposed to the emanations of certain animals, are 
liable to attacks of asthma. The so-called horse 
asthma is an example in which paroxysms of 
dyspnea follow the inhalation of horse dander or 
even the smell of a horse. Similarly with cats and 
other animals. Further, the inhalation of pollen 
from flowers and grasses has for a long time been 
associated with asthma and the allied condition of 
hay fever. The mechanism whereby asthma is thus 
produced, was not, however, clearly understood. It 
was at first dismissed as being due to individual 
idiosyncrasy on the part of the patient—a peculiar 
response in a person in some way predisposed. It 
was not until the similarity between anaphylaxis in 
laboratory animals and human asthma was observed 
that the latter was looked upon as being a 
phenomenon of hypersensitivity to protein or other 
substances. We now believe that certain patients 
are sensitive to certain chemical substances, mostly 
proteins, and that attacks of asthma are similar 
phenomena to attacks of anaphylaxis in sénsitized 
animals. Laboratory animals are, of course, sensi- 
tized artificially. This is done by injecting a protein 
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into them. Guinea-pigs are the animals of choice. 
A second injection after an interval of a week or 
over is followed by an immediate and dramatic 
response. The animal becoiaes profoundly shocked. 
Its respirations become short and rapid. Its 
bronchial mucosa becomes cedematous, its lungs 
distended with air and death results. It must here 


be pointed out that the bronchial mucosa of the | 
| individual might become asthmatic as the result 
| of ordinary biological response to an antigen, given 


It is a question whether this hypersensitiveness | suitable conditions. 


in human beings is inherited or acquired. Unques- | 


guinea-pig differs from that of man by possessing 
erectile tissue. 


tionably ample opportunities occur in life for the 
acquisition of such a susceptibility. We have all 
at some time been exposed to the inhalation or 
ingestion of the offending substances. Of course, 
the concept of acquired hypersensitiveness may still 


presuppose the existence of some inherited or | 
acquired additional defect in the patient, necessary | 


to complete the process. For admittedly the majority 
of individuals escapes this malady. Why, then, ‘lo 
proteins or allied substances suddenly become 
noxious to certain patients, but never to most of 
us? It may be a matter of dosage or the time 
interval between exposures. These factors are doth 
of importance in the case of the guinea pig and in 
the condition of anaphylaxis in the human being. 
In the case of the human being, for instance, an 
interval of over a week between injections of the 
proteins of horse serum is necessary for the pro- 
duction of anaphylaxis. We have all seen patients 
suffering from meningitis or septicemia given a 
lengthy course of injections of antitoxic sera at 
intervals of twenty-four or forty-eight hours with- 
out the production of anaphylaxis. Yet anaphylaxis 
may result if an interval of a week or more occurs 
between injections. How long after an injection 
the danger remains is uncertain. I have seen 
extremely severe anaphylaxis in an adult produced 
by injecting diphtheria antitoxin eighteen months 
after an injection of antitetanic serum. 


Now the injection of a sublethal dose into a 
sensitized guinea-pig completely removes sensitivity. 
If similar desensitization were possible in the case 
of human beings, it would be easy to believe in the 
possibility of human hypersensitiveness being 
acquired, as I will show later. But we are told 
that human hypersensitiveness differs from the 
artificially produced sensitiveness of laboratory 
animals in the fact that desensitization cannot be 
created in the former by the injection of a single 
sublethal dose. Yet I would point out that numerous 
physicians, myself included, have obtained success 
by repeated injections of increasing doses of antigen. 
By this means desensitization has been brought 
about, as is demonstrated by freedom from asthma 
on the part of the patient when exposed to con- 
ditions which had previously produced asthma. To 
return to the question of how patients become 
sensitized, it may be possible that any healthy 
individual may become sensitized by ordinary con- 
ditions of life and desensitized by repeated small 














exposure to the antigen without being aware of the 
fact, whereas those sensitized patients who are not 
fortunate enough to meet with conditions favourable 
to desensitization, manifest their change by attacks of 
asthma. Thus it may not be necessary to presuppose 
an inherited weakness, biochemical or otherwise, to 
explain the basis of the hypersensitive type of 
asthma. In other words, it may be that any normal 


It certainly is a fact that 
patients occasionally develope asthma of the hyper- 
sensitive type in adult life and even late in life. 


| One would scarcely expect this if the underlying 


sensitivity were inherited rather than acquired. 
The following case is illustrative. 


A.B.C., a male, aged thirty-three years, consulted me on 
August 2, 1927, on account of recurrent asthma which he 
had had for seven years. He had attacks about every 
two months. Two years previously he had had temporary 
relief following a nasal operation. For about a fortnight 
before attacks his face became puffed out and his abdomen 
swelled, so much so that people would tell him he was 
becoming fat. The day before an attack he was greatly 
swellen. The attacks were not preceded by cough, but 
there was swelling of the nasal mucosa. He was found 
sensitive to baker’s flour and whole meal flour and to a 
less extent to coryza vaccine. No reaction was obtained 
with meat, yeast, milk, oatmeal, rice, potato or egg white. 


| Desensitizing injections cured him, thus demonstrating 
| the hypersensitive nature of his complaint. 


Here was a case of a than suddenly becoming 
sensitive to a substance to which he had been 
exposed for years. The phenomenon is possibly here, 
as I have already indicated, a matter of dosage and 
the interval between exposures. Notwithstanding 
all this, most observers are of opinion that hyper- 
sensitiveness is in many cases inherited. Asthma 
occurs in very young children and in them possibly 
the condition is always inherited. 


Dakin and Dale have demonstrated the specificity 
of hypersensitiveness in the guinea-pig. In other 
words the animal gives the characteristic anaphy- 


| lactic response only after exposure to the specific 
| protein used in sensitization and not to other 


protein substances. This no doubt is true of man 
also. It must be remembered, however, that many 
patients are hypersensitive to more than one sub- 
stance. The proportion of the hypersensitive to 
other groups of asthmatics has been variously 
stated. Probably more than half of all asthmatics 
come under this category. The recognition of 
hypersensitiveness depends upon (i) history given 
by patient, (ii) tests applied by the physicians. 


The History. 


An accurate history is essential. Much time must 
be devoted to eliciting all the facts. Many patients 
can give the desired information without being 
prompted, as for example in cases of horse or cat 
asthma. It is my practice to hand patients the 
following list of questions. They are asked to supply 
the answers in writing after having given them 
material consideration. 
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QUESTIONS. 


Name of patient A 
Residence (usual or eosbeteannd 
Occupation a 
Previous “,, 


Is there any history of mete ~ 
any member of your family, 
your father’s or mother’s 
families? s 


Tilnesses or on se any kind 
prior to onset? Give full list 
in order of occurrence .. 


Have you ever suffered from any 
affection of the nose or throat, 
from nasal catarrh or nasal 
discharge or sore throats? .. 


Have you ever had an operation 
on these regions? Give date 
and details .. 


Do you breathe Genah. your 
mouth, snore or sleep with 
your mouth open? 


Do the attacks come on following 
a “cold”? 


For how many years or waite 
have the attacks occurred? . 


Has there ever been a_ period 
when the attacks were lessened 
or absent? If so, give details 
of conditions existing then, 
with special — to ~arege 
asked 


Do the attacks penn any ahi, 
to diet, the taking of meals or 
of any particular article of 
diet (particularly eggs, potato, 
milk, meat, lobster, crab et 
cetera)? Ped ies tke Lom 

Has season any influence on 
attacks, winter, summer, 
spring or autumn? .. 

Has climate any ines, aon, 
moist, seaside, inland, low- 
lying, elevated)? Se? ew 


Have winds any influence? . 


Have attacks been influenced by 
district, State or country of 
residence? Give details 


Are attacks worse in city or 
country? ei ce 


Have you ever been on a sea 
voyage? ‘ 

Did the attacks occur during it? 

Are attacks worse are? day or 
night? 

What is the eee time on inet 
to occur? 


Du you know of any factor eh 
aggravates, — or 
prevents an attack? . om 


Are you associated with or do 
you keep domestic animals 
(horses, cows, cats, dogs, birds, 
fowls)? Give details .. .. 


Of what material are your mat- 
tresses and pillows made 
(feathers, kapok, vee 
fur et cetera)? .. . 


ANSWEBS. 


MF. 
Cremorne. 
Press work. 


No. 


Bronchitis. 


More or less all my 
life. 


Tonsils out in 1927. 


Never. 
Sometimes only. 


Since childhood. 


Yes, for a period of 
four years after diet 
treatment by Dr. R., 
Brisbane, 1919. 


Cannot say, but I eat 
eggs, potatoes and 
drink milk freely. 


Winter more influence 
than other seasons. 


Yes, Mount Victoria 


relieved consider- 
ably one attack. 


Draughts and winds 
influence. 


Sydney has influenced 
attacks. 


In the city at business. 


No. 


Worse at night. 


About midnight until 
sunrise. 


Dampness, cat’s hair 
and gardening I 
attribute to influence 
attacks. Hot drinks 
tend to give relief 
for an hour or so. 


Cat and dog. 


Pillows, kapok; mat- 
tress, horsehair; and 
I wear furs fre- 
quently. 





QUESTIONS. ANSWERS. 


What treatment have you had? 1919, Dr. R., diet 
Give dates and details, for- treatment for six 
ward prescriptions if names weeks, food allowed 
or give drugs used .. .. being lean meats, 

French beans and 
onions and apples, 
baked and_ boiled 
without salt or 
sugar (water only 
liquid) and dried 
bread. A mixture 
and vapour. 1927, a 
doctor treated me 
for bronchitis. 1928- 
1929, a doctor has 
been injecting 
adrenalin and mor- 
phine since Decem- 
ber 15, 1928. The 
former gives instant 
relief. In addition I 
have tried medicines 
and vapours recom- 
mended and adver- 
tised, such as Dr. 
Tucker’s vapour and 
ephedrine. 


The answers given were supplied by Miss M.F., aged 
twenty-nine years, who eonsulted me on May 3, 1929, and 
who had had asthma for three years. She stated that 
nursing a cat would cause asthma and that rubbing her 
eye after nursing a cat would cause edema. She had 
extensive bronchitic signs. She was found to be sensitive 
to the following substances: Yeasts, moulds, cat hair, 
fern spores, kapok, tomato, potato. Dr. Utz made a 
vaccine containing potato 250 units in one cubic centi- 
metre, fern spore 250 units, tomato 250 units, yeasts 500 
units, mixed catarrhal vaccine 2,000 million. Desensitizing 
treatment quickly produced relief. Her treatment is not 
yet complete. 


Application of Tests. 

After consideration of the history thus supplied 
by the patient, the physician is in a position to test 
the patient’s skin for the reaction of hypersensitive- 
ness. Scratches are made through the epidermis 
after the method used in the familiar von Pirquet 
tuberculin test and a- drop of the suspected sub- 
stances is applied. A positive reaction is demon- 
strated by an urticarial wheal surrounded by an 
erythematous areola. 


One frequently finds a positive reaction to more 
than one substance. In these instances of multiple 
hypersensitiveness, however, it is generally noticed 
that the wheals differ in size, thereby revealing 
unequal degrees of sensitivity. Now the foreign 
materials found to be noxious are numerous and 
fall under the following headings: (i) The pollens 
of certain plants, (ii) food proteins, (iii) bacteria, 
(iv) animal dandruff. Some are protein and some 
are not. Van Leeuwen found that: “Common 
moulds, like Aspergillus fwmigatus and other 
aspergilli, penicillium, mucors et ‘cetera—moulds 
that are abundant in moist and damp houses—form 
allergens to which more than 50% of our asthmatics 
are sensitive.” 

Pollen asthma, like hay fever, occurs in the 
summer months from the inhalation of pollen dust. 
Hypersensitiveness to food substances is probably 
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more frequently manifested by urticaria than by 
asthma. Yet one can quite definitely make the 
diagnosis at times. Egg asthma is a common 
offender in children, although it is rarely a cause of 
asthma in adults. Amongst my patients, egg 
albumin, beans, flour and yeasts have been proved 
guilty. Yeasts seem to be a very common cause of 
hypersensitiveness in Sydney. 


Hypersensitiveness to bacteria is not common, 
even when asthma is associated with bronchitis. 
The most familiar example of this type is seen, of 
course, in tuberculosis. 


There are many gaps in our knowledge of the 
nature of hypersensitiveness to foreign substances 
and its influence upon asthma. We believe that 
hypersensitiveness is specific. But whether group 
reactions occur, where patients are sensitive to sub- 
stances common to all members of a group, requires 
further investigation. We require more information 
concerning inherited hypersensitiveness. We know 
that many healthy people do not respond to the 
skin tests to which asthmatics react. But the 
phenomenon of multiple sensitiveness makes one 
pause. Do such patients develope paroxysms of 
asthma in response first to one and subsequently to 
other of the foreign substances found noxious or is 
one substance the cause of all attacks, whilst the 
others remain as potential causes? A more 
extended investigation of healthy men might reveal 
similar instances of hypersensitiveness which have 
not so far resulted in sickness, but which remain 
as potential sources of asthma or allied conditions. 
The whole problem is one of great importance. It 
is engaging such widespread attention now, that one 
feels hopeful of more definite knowledge in the near 
future. In Australia the work of Dr. Ivan Maxwell 
and of Dr. Sutherland has given us a stimulating 
lead. 


Psychical Influences. 


Much has been written on the subject of psychical 
influences. In the older literature it occupied 
greater prominence than it does today. It was but 
natural that heredity should have been regarded as 
an important influence upon the causation of this, 
in common with all other diseases of doubtful 
etiology. But just as the réle of heredity in tabes 
and tuberculosis has been relegated to its proper 
sphere, so in the case of asthma it is probable that 
the future will largely discount any place that it 
may have hitherto occupied. It is natural also that 
in so widespread a complaint as asthma a family 
history would be obtained in a certain proportion 
of patients. So far as my own experience goes, I 
have not been impressed with the possibility of 
heredity having played any part in the causation 
of asthma. Further, I have not been able to recog- 
nize that asthmatic patients belonged to any par- 
ticular psychological type. My patients have been 
from all social strata and of all types, from the 
highly impressionable with exaggerated response 
to environment, to the casual and phlegmatic. Much 
of my most severe asthma has occurred amongst 





men in early middle age who have been unemotional 
and who in spite of their disability insisted upon 
working whenever it was at all humanly possible. 
Indeed, patients frequently develope a most philo- 
sophical outlook upon asthma and, becoming quite 
reconciled to the recurring nature of its incidence. 
arrange their lives accordingly. An example of 
this is seen in the following cases. 


A.W.C., a young engineer, aged thirty-eight years, was 
gassed at the war. He has had asthma since his return 
from active service. He consulted me on November 5, 
1928. He was then in a state of constant slight dyspnea 
which was subject to paroxysmal exacerbation, chiefly at 
night. He had diffusely distributed bronchial signs. 
During the last year prior to consulting me this man 
had been obliged to burn an asthma powder two or three 
times during the course of almost every night, but did 
not absent himself one day from his employment. He was 
found sensitive to yeasts and is improving under treatment 
aiming at desensitization. 


T.G., aged thirty-six years, consulted me on July 30, 
1928. He had had pneumonia at the age of twenty-one 
years and recurring bronchitis ever since. For the 
previous eight or nine years he had been asthmatic. He 
had had a few operations on his nose with temporary . 
relief. Relapses had occurred after he had contracted a 
“heavy' cold.” He was found sensitive to flour, yeast, beer 
and kapok. He has had almost continuous desensitizing 
treatment since, with only partial success. He has almost 
nightly mild attacks and practically never loses any time 
from work. 


It has been stated, however, that asthmatics 
belong to a neurotic type in which a psychopathic 
disposition is inherited. This state of the central 
nervous system is claimed to be the foundation 
upon which the superstructure of asthma is built. 
Hurst speaks of “the asthmatic constitution which 
manifests itself in an irritable bronchial centre, this 
being the one essential factor in the pathogenesis of 
asthma, the constitutional factor in disease.” 
Goodhart considers that: “Given a certain morbid 
tendency, almost anything can initiate an attack.” 
Whether this be so or not, it remains a fact that 
attacks of asthma in a patient who has had previous 
asthma, occasionally appears to be precipitated by 
worry or fatigue. 

Mrs. P.M., aged twenty-seven years, who consulted me 
on May 17, 1927, was five months pregnant. She had 
two children and had been asthmatic during each of her 
former pregnancies. The first attack occurred at the 
fourth month following a sore throat. Between preg- 
nancies there was no asthma, but she did experience 
occasional wheezing. The asthma for which she consulted 
me, commenced after the onset of domestic unhappiness. 
Examination showed her chest to be clear of bronchitis. 
She had hypertrophied mucosa over her inferior turbinai 
bones and a septal ulcer. Her asthma disappeared within 
a few weeks of having her septal ulcer cauterized and 
after the administration of an hypnotic each night. The 
latter was continued for a month. In the meantime her 
domestic unhappiness was readjusted and although her 
pregnancy followed a normal course and she has not 


changed her surroundings, she has. not since suffered 
an attack of asthma. 


It must also be pointed out that certain patients 
of the hypersensitive class may develope attacks in 
response to different stimuli which bring the cause 
of their sensitiveness to their consciousness, even 
though they neither inhale nor ingest the specific 





allergen, for example, the much quoted paper rose 
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case and others. Psychical influences are also of 
importance in effecting the subsidence of an attack. 


Climate and Asthma. 


A change of climate often succeeds in curing and 
preventing asthmatic paroxysms, where all other 
treatment fails. In New South Wales asthma may 
be said to occur both upon the coast and in the 
interior. Yet patients who have asthma in the city, 
are frequently relieved by a holiday in the country. 
On the other hand, I have often been consulted by 
country patients who have been very ill and who 
could barely manage to travel to Sydney. After 
arrival in the metropolis, their attacks have on 
occasions vanished as though by magic. 

Asthma is common in damp surroundings as in 
damp houses built on moist soil. It is uncommon 
at high altitudes. It is frequently pointed out how 
rarely one encounters asthma in_ tuberculous 
sanatoria. Yet I have seen severe attacks of asthma 
upon the Blue Mountains and I remember one 
tuberculous asthmatic, a young returned soldier, 
who was compelled to leave Bodington Sanatorium 
at Wentworth Falls. He obtained relief after 
transfer to the Lady Davidson Home at Turramurra, 
about one thousand five hundred feet lower. 

Storm Van Leeuwen believes that the influence 
of climate upon asthma depends upon the presence 
of certain climate allergens in the air, for example, 
dust, moulds et cetera. A large proportion of the 
asthmatics whom I have treated in the last two 
years, has been found sensitive to moulds. I have 
found attacks produced in some patients in hot 
dusty weather, whilst others suffer only in cold 
damp weather. To the latter class belong those 
whose asthma is found in association with 
bronchitis. 


Bronchitis and Asthma. 


Bronchitis, that is, a definite infection of the 
bronchial system, is frequently seen in association 
with asthma. Two classes of patients may be 
identified: those giving a long-standing history of 
bronchitis prior to the onset of asthma and those 
in whom bronchitis supervenes upon asthma. The 
first class is frequently encountered amongst youth- 
ful asthmatics. A typical patient will say he had 
repeated severe bouts of bronchitis from infancy 
onwards. The bronchitis may have been associated 
with coryza or tonsillitis. As the patient became 
older there may have been sinus infection. In some 
the bronchitis is first of recurring nature, mainly 
occurring in winter. Sooner or later the exacerba- 
tions follow one another so frequently that the 
patient is never really free from it. The clinical 
picture changes and it is noted that with an acute 
attack of bronchitis typical asthma supervenes. 
From then on every respiratory infection, however, 
slight, is quickly followed by some degree of asthma. 
As the bronchitis subsides, the asthmatic paroxysm 
disappears. These patients differ from those with 
other types of asthma clinically by the fact that 
bronchitic signs, particularly moist sounds, may 








persist in the lungs for some days after the dyspnea 
is relieved. 

In regard to the second class of patient, in 
asthmatics of any type, after years of suffering 
secondary catarrhal changes occur in the bronchi. 
In these patients also the onset of acute exacerba- 
tions of bronchitis may be the prerunner of asthma. 


Reflex Asthma. 


Brodie and Dixon found that reflex spasm of the 
bronchial musculature followed electrical stimula- 
tion of the nasal mucosa. This is in accord with 
the well known clinical truth that asthma is 
frequently seen in association with nasal abnor- 
malities, for example, deflected nasal septum, nasal 
polypi, nasal infection, turgescence of the mucosa 
over the turbinal bones et cetera. Further, that 
operation for the relief of these nasal diseases causes 
improvement, if not cure, of certain asthmatics has 
been asserted by rhinologists in all parts of the 
world. The testimony is so overwhelming as to 
demand belief. But it is probable that while such 
operations may cure a single bout of severe asthma, 
the relief afforded has not been permanent. My 
experience with the disease leads me to believe 
that sooner or later asthma will recur. I have seen 
many patients, still suffering from asthma, who have 
been previously operated upon for nasal defects 
with but temporary relief. No doubt in these 
patients the vagal centre remains irritable and 
removal of the nasal origin of afferent stimuli is 
later followed by the substitution of some other 
peripheral source of irritation. It is probable that 
asthma in the first class of bronchitics referred to 
is of reflex origin. 


CLINICAL CHANGES IN ASTHMA. 

I have already referred to the distended lungs 
and bronchial obstructions so obvious in an acnte 
paroxysm. The chest appears to be almost fixed in 
the position of inspiration. The inspiratory muscles 
work violently to secure the entry of air into the 
lungs, whilst expiration is quieter, though pro- 
longed. The patient has orthopnea, the colour is 
cyanotic and the veins of the neck distended. Death 
does not occur during an attack of asthma in uncom- 
plicated cases, no matter how great the severity 
nor how prolonged the duration. The onset of an 
attack is fairly sudden in most cases, though it 
may be preceded by some respiratory distress and 
wheezing due to bronchitis. The termination of an 
attack is generally quite sudden, though there may 
occasionally be a gradual defervescence. 

In most young patients, then, no physical signs 
of disease can be found between attacks. In adults, 
particularly in elderly patients, one may find a 
more or less permanent wheeze, emphysema, short- 
ness of breath upon exertion and signs of circulatory 
embarrassment. When death occurs in these chronic 
cases, it is due to heart failure. I have at present 
one elderly patient who has had asthma during the 
greater part of his adult life. He has noticed that 
his attacks for the last three years have been much 
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milder and less protracted. 
chronic bronchitis and emphysema with radiological 
evidence of dilated bronchi in the lower lobes of 


He has advanced 


his lungs. It is probable that a mild degree of 
cylindrical bronchiectasis has complicated his 
chronic bronchitis, rendering it more difficult for 
spasm of his bronchial muscles to bring about 
bronchial obstruction. 

The sputum in asthma calls for but little descrip- 
tion. It is well known that sputum appears only 
as an attack subsides. It is first mucoid and scanty. 
Later Curschman’s spirales or else a more watery 
sputum may be expectorated. The presence of 
Charcot-Leyden crystals and eosinophile cells in the 
sputum has not yet been accounted for. 


PROGNOSIS IN ASTHMA. 


The prognosis is dependent upon the state of the 
circulation and the presence of bronchitis. Asthma 
in chronic bronchitis is far more likely te cause 
dilatation of the right side of the heart sooner or 
later. If there be some independent cardiac 
infection, the outlook is more serious. 

In one of my patients, a young man, there is mitral 
stenosis of severe grade. Here the strain upon the right 
ventricle is extreme. He has already had one attack of 
acute heart failure with cdema of the legs. He has marked 
permanent enlargement of the liver and is permanently 
cyanosed. His expectation of life is small. 

The prognosis is better in patients of affluent 
circumstances who can choose their climate at will, 
and those whose work is not laborious. 


TREATMENT. 


It is no part of my present purpose to discuss 
treatment. This I intend to reserve for a future 
oceasion. But I would emphasize that treatment 
should be persistent and prolonged. Half-hearted 
treatment by disinterested practitioners leads 
nowhere. 

DIAGNOSIS. 

I will conclude by pointing out that it is never 
advisable to diagnose asthma upon a patient’s word. 
His clinical history must be consistent with what 
we know of the nature of asthma. The lay public 
frequently confuses bronchitis with asthma. Many 
mothers diagnose asthma erroneously in their chil- 
dren who have noisy respiration during their sleep, 
and only the closest questioning will elicit the true 
facts. Patients with recurrent bronchitis will 
frequently describe how they have been kept awake 
with asthma, when the real cause has been an oft- 
repeated bronchitic cough. The diagnosis in elderly 
patients with emphysema and circulatory weakness 
which becomes evident in the recumbent position at 
night, must also be excluded. So also must 
bronchiectasis and nephritis. 
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Reports of Cases. 


CHRONIC NEPHRITIS, URAIMIA. 





By Guy Grirrirus, M.D. (Sydney), 
Senior Honorary Physician, Royal North Shore 
Hospital of Sydney. 





H.S.0., A MALE, aged twenty, a bus conductor, was 
admitted to the Royal North Shore Hospital of Sydney 
on October 13, 1929, with a provisional diagnosis of 
cerebral thrombosis. Dr. R. S. Enever Todd under whose 
care he was placed, asked that he might be transferred 
to me, as I had attended him previously in the hospital. 


He had in the previous four years suffered from several 
illnesses attributed by him to concussion from a fall on 
the head in 1925 which left him confused, but from which 
he returned to work. Early in 1926 he had jumped off his 
bus and jarred his right elbow-on the footpath; he was 
unable to move his right arm for three or four months; 
he was treated at the out-patients’ department with elec- 
tricity et cetera and as he made a good recovery, the 
attack was considered to be hysterical. 


On March 21, 1927, he was admitted to the Royal North 
Shore Hospital complaining of inability to move his left 
arm and leg since that morning. He had just signed on 
for duty and had his book of tickets ready to commence 
work when he felt a shock go through his left arm and 
he collapsed. He could move neither his left arm nor leg 
and was put in an ambulance wagon and brought to the 
hospital. On the way “he was jolted and this seemed to 
loosen his arm” so that on arrival at the hospital he 
could move it and could walk, though his foot dragged. 


Then it slipped under him and he could no longer walk 
or move his left arm. 


He had been born in Australia and enjoyed a happy 
home. He was at school from the age of five to fourteen 
years and did fairly well. He lived a normal and sociable 
life and never made but one girl friend. He had been 
working on the buses for two and a half years. He had 
not suffered from any venereal disease. There was no 
illness in the family. Father, mother, one brother and 
five sisters were all alive and well. His temperature, pulse 
and respiration were all normal. There were no respira- 
tory symptoms. The apex beat was in the fifth intercostal 
space, 8°75 centimetres (three and a half inches) from 
the middle line. The heart sounds were clear. 


Examination of the nervous system revealed paralysis 
of the left arm and leg with slight rigidity, but no wasting. 
Sensations were all normal. Cranial nerves were all 
intact. The pupils were equal and reacted to light and 
accommodation and consensually. There was no nystagmus. 
The abdominal reflexes were present. The knee jerks 
were exaggerated, but equal. The ankle jerks were present 
and equal. There was no ankle clonus. The right glantar 
reflex was flexor, the left extensor. The triceps jerks 
were present and equal. His blood did not give the 
Wassermann reaction. The arm responded well to faradic 
stimulation, the leg but little. 


There were no urinary symptoms. The urine had a 
specific gravity of 1010, it was acid and contained no 
albumin. He was treated with a valerian mixture with the 
faradic current and the suggestion that he would soon 
recover. He did so and left the hospital well on April 7. 
The complete recovery seems to justify the diagnosis of 
hysteria. 

Two years later, April 8, 1929, he was again admitted 
to the Royal North Shore Hospital complaining of inability 
to say what he thought for two weeks. He had been out 
of work and was worried about this and as regards a 
possible claim for compensation for his original injury. 
The left side of the front of his head distressed him and 
prevented hfm putting his thoughts into words. He had 


no headache and no vomiting. He was a well nourished 
young man and lay comfortably in bed, but could give only 
a disconnected history of himself and was vague as to 
time and place. 
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His hands showed much purplish discoloration, merging 
into plum colour at the tips of the fingers which, however, 
were not clubbed. The feet showed similar but less dis- 
coloration. Both hands and feet were cold. There were 
discrete purplish patches on the front of the chest. 
Nervous system: The pupils were large and equal and 
reacted to light. The knee jerks were greatly exaggerated. 
There was no ankie clonus. The plantar reflex was flexor, 
both right and left. There was no muscular weakness. 
Sensations were normal. The cranial nerves were intact. 


In the alimentary, respiratory and circulatory systems 
no abnormalities were detected. Temperature, pulse and 
respiration were normal. Urine was alkaline and con- 
tained a heavy cloud of albumin, but no blood, no pus 


and no sugar. 

Dr. Temple Smith kindly examined his eye grounds 
and found no abnormality. Dr. H. C. McDouall, Honorary 
Psychiatrist, also kindly saw him and reported: “I think 
there is some degree of mental inertia present, but not 
apparently of a fixed nature, and in view of the previous 
admission, possibly of hysterical origin, I think that there 
is no reason to anticipate any marked increase of mental 
disability in the near future, and he could be allowed to 
return home.” He was treated with tonics and with the 
‘same valerian mixture as previously. He grew better day 
by day and on April 20 was allowed to leave. 

The provisional diagnosis on this admission had been 
encephalitis lethargica, but this was altered to aphasia 
minor. I had no doubt that he suffered from something 
much more than mere hysteria, but, being unable to place 
his illness in any definite category, I could do no better 
than adopt this vague term. 

We return now to his state on admission on October 13, 
1929. He complained of feeling very ill for the last month, 
especially with breathlessness and severe bouts of coughing. 
He was intensely cyanosed and tossed about so restlessly 
as to require a canvas restriction sheet. He could not 
speak plainly, but grunted and howled. His temperature 
and respiration were normal, but his pulse frequent. 

The cardiac impulse was diffuse and in the seventh 
space, 11:25 centimetres (four and a half inches) from the 
middle line. The first sound was obscured by a systolic 
murmur. The tongue was dry and furred, the abdomen 
swollen and very tense. The liver was enlarged to five 
centimetres (two inches) below the right costal margin. 
The spleen was not palpable. 

The pupils were equal and reacted to light and accom- 
modation. The tongue on protrusion deviated to the 
right. There did not appear to be any facial paralysis. 
The knee jerks were exaggerated; both plantar reflexes 
were flexor. There was no muscular weakness. 

The specific gravity of the urine was 1002, it was acid 
and contained an enormous amount of albumin, nearly 
seven-eighths, on standing after boiling. Diacetic acid 
was present, also hyaline and epithelial casts, but no pus 
cells, no red blood cells and no bacteria were found. The 
blood contained the enormous amount of 128 milligrammes 
of urea per 100 cubic centimetres. It gave neither the 
Wasserfiann reaction nor Kahn’s flocculation reaction. 
Examination of the blood showed the red blood cells to 
be 4,300,000 per cubic millimetre, the hemoglobin value to 
be 75% and the colour index 0-9. The red cells appeared 
normal in size, shape and staining. There were 18,000 
leucocytes per cubic millimetre of which 88% were 
polymorphonuclear cells and 12% lymphocytes. 

Oxygen was freely administered by inhalation, but gave 
little or no relief to the intense cyanosis. Morphine was 
the only drug that had any sedative action and we were 
compelled to use this, despite the albuminuria, which, 
however, continuously decreased during its administration, 
falling to five-eighths, one-half, one-quarter and ultimately 
one-tenth, one-twelfth and one-twenty-fifth. The urea con- 
tent of the blood also came down to 84 milligrammes per 
100 cubic centimetres, but the creatinin was 3-3 millli- 
grammes per 100 cubic centimetres. 

Dr. McDouall again kindly saw the patient and reported: 
“I think his mental condition is due to his physical state 
of serious ill health, possibly a sequel of encephalitis 
lethargica. I should not think there is any evidence of 


hysteria now.” 














For a fortnight, as the albuminuria diminished, he 
improved a little, but was still very restless and cyanosed. 
The tips of two fingers of the right hand became almost 
black; so, too, did the fourth and fifth toes of the left 
foot and intensely painful ulcers formed between them. 

On October 28 his temperature rose to 37-8° C. (100° F.) 
and from then till the end there was slight fever, though 
never again quite so much as 37°8° C. His respiration 
remained no higher than 25 until about October 30, when 
slight dulness with moist rales and bronchial breath sounds 
appeared at the left pulmonary base, increasing in a day 
or two to complete dulness with feeble tubular breathing. 
He was now slightly less restless, though he still tossed 
about, moaning and groaning. He could control himself 
for a little while, if asked. He sank and died on 
November 6. 

At the post mortem examination it was found that there 
was severe parenchymatous nephritis with large retention 
cysts, malignant endocarditis with ulcerations and vegeta- 
tion on the cusps of the mitral valve and an abscess in 
the outer wall of the right cardiac ventricle containing 
huge numbers of pneumococci. The spleen was hemor- 
rhagic and friable. The liver was large and firm with 
infarcts. There was an infarct in the lower lobe of the 
left lung surrounded by densely hepatized pneumonia. 

This case was discussed at length at a meeting of the 
honorary medical staff. It was thought likely that the 
early manifestations were hysterical, the later uremic and 
that the ulcerative endocarditis was terminal only, as up 
to within a week or two of death the patient was strong 
and well nourished and there was neither fever nor 
hematuria. No satisfactory explanation of the digital 
gangrene was offered. 
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Reviews, 


RHEUMATOID ARTHRITIS. 





Dr. A. H. DoutHwarre, an assistant physician at Guy’s 
Hospital, has made a small addition to the steadily grow- 
ing literature dealing with arthritis deformans under the 
title “The Treatment of Rheumatoid Arthritis.’ 


For him rheumatoid arthritis is not, as it used to be, 
synonymous with arthritis deformans, but limited to the 


| variety in which atrophic changes predominate. 


He boldly separates atrophic arthritis from hypertrophic 


| arthritis and infective arthritis as a distinct disease which 
the other types “commonly ape in their manifestations.” 


Whether his readers are prepared to accept such 
classification as final or not matters little in relation to the 
bulk of the subject matter. of this little brochure of eighty 
pages. They are pages of sound, common sense advice 
by one who convincingly shows how much can be done 


| for this distressing disease by perseverance supported by 
cheery optimism. 


Dr. Douthwaite does not look on focal sepsis as a 


| very important factor in this type of arthritis, regarding 
the influence of disturbance of the sympathetic nervous 


system and of the thyreoid and possibly parathyreoid 
glands as more important. He regards extract of thyreoid 
as a particularly valuable form of treatment. 

This is a handy, inexpensive and brief account of treat- 
ment that should prove quite useful to general practitioners, 
especially to the many who adopt a pessimistic attitude 
in regard to arthritis. 





1“The Treatment of Rheumatoid Arthritis,” by A. H. Douth- 
waite, M.D., F.R.C.P. (London); 1929. London: H. K. Lewis 
and Company, Limited. Crown 8vo., pp. 88. Price: 6s. net. 
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@ Retrospect. 


Peediatrics. 

A CONSIDERABLE amount of valuable work has 
been accomplished in connexion with diseases of 
children. A. Levinson has adduced evidence to prove 
that infection takes place in children from contact 
with persons suffering from tuberculosis, but he 
finds also that an attack of morbilli predisposes to 
tuberculosis. About one half of the children in his 
had miliary tuberculosis. Tuberculous 
meningitis is always a part of a generalized miliary 


series 
infection. The more chronic forms involving the 
lungs are nearly always associated with tracheo- 
bronchitic adenitis. A. Delille has distinguished pul- 
monary tuberculosis in children with caseous 
nodules and condensation of the surrounding 
from lobar tuberculosis with broncho- 
pneumonia, from caseous lobar pneumonia and from 
tuberculosis with caseous fusion and cavity forma- 
tion. In regard to the diagnosis X ray examination 
is becoming increasingly useful. 

There is still considerable doubt concerning the 
wtiology and pathogenesis of rheumatic infections. 
While A. D. Kaiser after a careful study has found 
that first attacks of acute rheumatism are twice as 


tissues, 


common among children retaining their tonsils as 
among those whose tonsils have been removed, 8. F. 
Findlay, J. W. Macfarlane and M. M. Stevenson 
have found that the evidence of a beneficial effect 
of tonsillectomy in rheumatic arthritis is very 
slight. They admit that a prophylactic tonsillectomy 
may render a child somewhat less susceptible to 
rheumatic arthritis, but not to chorea. On the other 
hand almost all observers recognize that tonsil- 
lectomy improves the prospects of the rheumatic 
child with carditis. C. B. Perry has found that 
there is a slight leucocytosis in children with acute 
rheumatic carditis, but that in subacute infections 
the leucocytosis is varying and less constant. It 





therefore follows that the leucocyte count is of no 
value as an index of the severity of rheumatic heart 
disease. L. G. Parsons and 8S. H. Edgar had ascer- 
tained that the acid-base equilibrium of children 
They 
state that the contention that the 
symptoms are caused by an excess of acid in the 
tissues, is untenable. J. T. Clarke has put forward 
an interesting hypothesis, based on experimental 
observation. It is that there is a connexion between 
the rat flea of temperate ¢limates, Ceratophyllus 
fasciatus and rheumatic infection. 

Irradiated “Ergosterol” has definitely taken its 
place in the array of concentrated vitamin prepara- 
tions now in use in the treatment of rhachitis. It 
promises to replace the old preparations, including 
cod liver oil. 

Many American authorities have found that 
vaccine treatment of pertussis is useless. The 
opinion of the majority of clinicians, however, is 


suffering from acute rheumatism is normal. 
therefore 


that vaccine shortens the attack and lessens com- 
plications. Exposure of Petri plates of the Bordet- 
Gengou medium to the spray of a child’s cough is 
now being used freely for the purpose of making an 
early diagnosis of whooping cough. 

Vining and Greenfield have described degenerative 
changes in the peripheral nerves and dorsal ganglia 
with increase of small cells about the anterior horns 
in the lumbar and cervical spinal enlargements in 
children who have died during an attack of 
erythreedema or “pink disease.” 

Reference has been made elsewhere in this series 
of articles to the work of Jean Macnamara and 
F. M. Burnet on the action of human immune serum 
in poliomyelitis. The former has demonstrated that 
the disease can be diagnosed before the appearance 
of paralysis. Her conclusions coincide with those 
of other experienced workers. Immune serum given 
in the preparalytic stage reduces the mortality and 
diminishes the incidence and severity of paralysis. 
The two authors found that the virucidal qualities 
of the serum of convalescents are retained for three 
years when stored in a suitable way and that there 
is no appreciable difference between the activity of 
the serum of persons recently convalescent from 
poliomyelitis and that of persons whose attack 
occurred three years previously. R. L. Diverley 
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claims that patients treated by Rosenow’s anti- 
streptococcal poliomyelitic serum recover more 
rapidly and with less paralysis than patients not 
so treated. The effect of spinal drainage is described 
as phenomenal. Other observers, however, have 
arrived at the conclusion that human immune serum 
is much more potent than Rosenow’s antistrepto- 
coceal serum in reducing mortality and in prevent- 
ing paralysis. 

T. G. Oliphant finds that it is possible to antici- 
pate certain forms of acidosis in children. He has 
noted that severe vomiting with ketosis occurred 
exclusively among fair complexioned children in his 
practice and that the patients have invariably 
suffered from fat indigestion before the vomiting 
appeared. 


McNeil, 
studying for some years many problems connected 
with pneumonia in children and its sequela. Their 
articles will probably be regarded as the best and 
most authoritative treatise on the pathology of 
They seem to 


McGregor and Alexander have been 


pneumonia in children available. 
have settled the debated question of the origin of 
bronchiectasis by demonstrating a process of ulcera- 
tion and excavation analogous to that of chronic 
pulmonary tuberculosis whereby the whole bronchial 
wall is destroyed and replaced by a newly formed 
They refuse to adopt the hypothesis 
interstitial pulmonary 


fibrous tube. 
that pleurogenous 
fibrosis causes the dilatation by traction. 


and 


D. G. Croll and L. J. J. Nye have made out a 
good case for a special effort to attack chronic 
nephritis in children in Queensland. The incidence 
of chronic nephritis has been found to be much 
higher in Queensland than elsewhere and this has 
been considered together ‘with the occurrence of 
lead absorption in children. Both authors produce 
evidence that the mortality from chronic nephritis 
is alarmingly high in the third decade of life, as 
compared with the mortality from this cause in 
other Australian States. It is, however, consider- 
ably higher in Queensland in the first and the 
second decades of life. Nye prefers to describe the 
renal lesion as a diffuse sclerosis of the kidney and 
he puts forward the view that the lesion is caused 
by lead poisoning in early childhood. 








Morphology. 

The first place in the year’s work in morphology 
will be conceded to H. J. Wilkinson who has pub- 
lished the results of a remarkable study of the 
innervation of striated muscle. He has examined 
the work of Boeke, Agduhr and other observers in 
a critical manner and has taken into account the 
striated 
muscles of a wide series of vertebrates. He has 
demonstrated that there is no histological evidence 
of the motor innervation of striated muscle fibres 


information available concerning the 


by the sympathetic nervous system and has put 
forward a reasonable explanation of the findings 
of Boeke and Agduhr. He has evolved an interesting 
hypothesis of a _ pluri-segmental innervation of 
muscle fibres. The evidence produced goes to prove 
that a peripheral nerve is not a series of independent 
nerve fibres, but is a true myelinated plexus. 


Rényi has completed some valuable investigations 


into the structure of living myelinated nerve fibres 
by microdissection. This work will reveal the exact 
physical relationship of the axis cylinder, the 
myelin sheath and Henle’s sheath to one another, 
the morphology of the internodes and the physical 
properties of the axis cylinder. 


In physical anthropology the discovery of the 
fossil Sinanthropus pekinensis, the fossil type of 
man allied to Hoanthropus, constitutes the most 
important event of the year. The remains of this 
form are being described by Davidson Black. So 
far only the lower jaws of a child and of ap adult 
have been developed and described. The symphysis 
region of the mandible appears to be similar to that 
of Hoanthropus. The remainder of the skull is still 
in an undeveloped fossilized mass. Anthropologists 
are eagerly awaiting the further study and 
elucidation of the remains. 


The Comité International des Reserches des 
Parties Molles is making progress with its work 
under Loth, the secretary. 


Some useful work has been carried out both in 
statistical and descriptive anthropology. A careful 
morphological study of the molar teeth of the orang- 
utan has been conducted by Eckardt. Hatschek has 
conducted an interesting research into the segmenta- 
tion of the vertebrate head. 
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In the chapter of topographical anatomy Shore’s 
observations on the lymphatics of the human heart, 
Boulgakow’s work on the condition of sympodia 
and Gladstone’s study of the abnormalities of the 
inferior vena cava may be mentioned as representing 
definite contributions to knowledge. 

The publication of a work by Wood Jones on 
man’s place among the mammals is deserving of 
special mention. He has collected the evidence in 
support of his hypothesis of the development of the 
human stock from a tarsioid stem without the inter- 
vention of the catarrhines and the great apes. 

Ariéns Kappers has collected many of his studies 
into a single volume under the title of “Evolution 
of the Nervous System in Invertebrates, Vertebrates 
and Man.” The book includes a useful summary of 
what is known concerning the physical anthropology 
of modern and fossil brain forms. 

Crosby and Huber have published the results of 
a study of the nuclei and fibre paths of the 
diencephalon in the bird. Stone and Detweiler have 
continued their experimental work on the cranial 
placodes and on limb innervation, while Briskner, 
working under Ariéns Kappers, has investigated the 
teleostean mid-brain and thalamus. A valuable text 
book on comparative neurology of the vertebrates 
has been published by Papez. 

A considerable amount of admirable work on 
cytology has been published during the year. 
Horning and Richardson have dealt with the culture 
in vitro of cells of certain sarcomata. They have 
also commenced to record the cytological changes 
which occur in the degeneration of differentiated 
and undifferentiated cells. This work has important 
bearing on morbid histology. Observations on the 
nucleolus and on mitochondria may possibly throw 
some light on the function of cells and on their 
behaviour in an abnormal chemical environment. 


Hygiene and Preventive Medicine. 

In spite of the importance of hygiene, considered 
in its literal sense, little coordinated or individual 
effort has been made in the Commonwealth by the 
medical profession to attack its problems or to apply 
measures that may be expected to improve the health 
of the community. The Department of Health of 
the Commonwealth and the several State depart- 





ments of public health continue to develope a 
system of preventive medicine and to administer the 
acts that have been introduced to safeguard the 
public health. The Federal Health Council meets 
at intervals. In February there was a useful con- 
ference at which the question of the adoption of 
complete systems of school medical examinations 
and the systematic treatment of defects discovered 
at the examinations was discussed. The scope of 
the activity of the Federal Health Council may be 
gathered from a list of the subjects considered at 


the annual session: tuberculosis and venereal 


diseases in Australia, medical treatment by un- 
qualified persons, the position of mental hygiene, 
the distribution of radium and the facilities for 
its application in the treatment of malignant and 
other diseases, the health of the aborigines, rural 


sanitation, education and training in public health 
work, official supervision of the employment of X 
rays, the need for a close study of nutritional prob- 
lems in Australia and certain matters in connexion 
with the standardization of foods and drugs. The 
School of Public Health and Tropical Medicine is 
approaching completion. Dr. Harvey Sutton has 
been appointed the Director. It is anticipated that 
the school will be opened in March, 1930. 

The “International Health Year Book” of the 
Health Organization of the League of Nations has 
grown to immense proportions. The latest issue 
includes records of the health organization of 
twenty-nine countries from Australia to United 
States of America. It contains a wealth of 
information concerning the machinery that has 
been devised in each country for the better control 
of disease and for the preservation of health. 

A good discussion on pulmonary disease in the 
mining industry took place at the Australasian 
Medical Congress (British Medical Association), 
Sydney, 1929, in the course of which the records of 
fact were noted and utilized. There appears to be 
a renewed interest throughout the world in the 
significance of the inhalation of silica and other 
metalliferous dusts and the incidence of tuber- 
culosis among persons with pneumonokoniosis. 

Some important work has been conducted in the 


Pacific Islands. As a result of the International 
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Pacific Health Conference held in Melbourne in 
1926, the Health Organization of the League of 
Nations made arrangements for a survey to be 
carried out in Papua, New Guinea, the New 
Hebrides, New Caledonia, the Solomon Islands and 
Fiji. R. W. Cilento was chosen as the British 
representative and Paul 
the French Colonial Service. 
sioners have completed their survey and are report- 
ing to the Health Section of the Second Committee 
of the League of Nations. Prior to this survey 
S. M. Lambert published an admirable health 
survey of Rotumah. The health of the natives of 
the Solomon Islands, more particularly in regard 
to yaws and hookworm, has been investigated by 
H. B. Hetherington and K. R. Steenson. Strong 
representations have been made to the Federal 
authorities to take immediate measures to provide 
adequate medical service for the aborigines in 
certain districts in Central Australia. It is stated 
that severe infections and infestations are common 
and that the majority of these sufferers are outside 
It is recognized that 


Hermant 
The two commis- 


represented 


the reach of medical aid. 
there are practical difficulties connected with the 
problem, more particularly since it would be 
extremely difficult to secure the services of an inde- 
pendent medical practitioner to reside in the 
districts concerned even for relatively short periods. 
The problem of lead poisoning among children in 
Queensland has been referred to in another chapter 
in this series of articles. The matter demands 
serious consideration and some close investigation. 
A great deal of important work has been con- 
ducted in regard to the absorption and elimination 
of lead. R. W. Tannahill has studied the distribu- 
tion of lead after absorption and the excretion in 
workers exposed to lead and has exercised much 
ingenuity in the selection and perfection of methods 
for the quantitative estimation of lead in the tissues. 
This subject has a further significance in connexion 
with Blair Bell’s lead treatment of malignant 
disease. R. K. Newman has conducted some useful 
experiments in connexion with the excretion of 
lead after injection of colloidal lead preparations. 
C. H. Kellaway, N. Hamilton Fairley and others 
working at the Walter and Eliza Hall Institute for 





Research in Pathology and Medicine have carried 
out a very thorough investigation into the physio- 
logical action, biology and toxicology of the venoms 
of the common snakes of Australia. The dangers 
associated with the bite of the various species of 
venomous snake have been defined and limits of 
effectiveness of the several methods of treatment 
have been measured. At the Australasian Medical 
Congress (British Medical Association) in Sydney 
C. H. Kellaway and H. O. Lethbridge dealt with the 
bite of the red back spider, Latrodectus hasseltii, 
and gave an account of the experimental work on 
the poisonous qualities of extracts of the head and 
prothorax of this spider. 

Industrial hygiene continues to be developed in 
nearly every country. The law in the British 
Empire imposes on the employer the obligation of 
adopting safety measures in industry and makes 
him responsible for accidents and industrial disease. 
This means a revolution in a particular branch of 
preventive medicine. When the principle is applied 
logically and completely every employer will have 
to secure medical assistance in order to apply the 
measures of industrial hygiene and the medical 
profession will have to adapt itself to the require- 
ments of small as well as large employers. 
Employers have not yet realized the economic value 
of these measures and the medical profession is still 
not enthusiastic in support of them. At the present 
time in Australia the main interest of the medical 
profession is centred on the scale of fees payable for 
the treatment of industrial injuries. 

The training of the public health nurse started 
in the United States of America and has now 
spread over the whole world. The almoner system 
started in England and has come to stay. The 
lady almoner is regarded as an essential member of 
every hospital in England and is the link between 
the home and the institution. The movement has 
spread to Australia. The Melbourne Hospital has 
appointed a lady almoner from London and has set 
up a school for the training of almoners. 

While there is little that is new in school hygiene, 
good work has been accomplished on the control of 
epidemics and on the remedying of defects. The 
institution of special classes for deaf and for myopic 
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children, the planning of special courses of training 
for mentally defective children and the holding of 
out-door classes for tuberculous children are becom- 
ing much more general. 

G. K. Bowles has done some useful work in con- 
nexion with the purity of water in swimming baths. 
The aim is to keep the water up to the standard of 
drinking water. 

Physical Therapy. 

In the chapter dealing with radiology some 
reference has already been made to the therapeutic 
application of Réntgen rays and Grenzstrahlen. It 
is obvious that treatment with the aid of rays of 
different wave lengths belongs both to radiology 
and te physical therapy. In regard to the treat- 
ment of malignant disease by radium and X rays, 
improved results are being obtained as a result of 
better selection of tumours for each kind of treat- 
ment and of better technique. 
elimination of the individual and the substitution 


Moreover, the 


of the clinic in the determination of the treatment 
to be undertaken has also contributed not a little 
to the improved results. Team work tends to avoid 
dangerous enthusiasm and equally dangerous 
pessimism. It appears that further improvement 
may be anticipated by the use of the radium bomb 
for distant treatment and by the use of X rays of 
wave lengths shorter than those commonly employed. 
In non-malignant conditions heavily filtered radia- 
tion has produced satisfactory results with less 
reaction and less risk. The gradual establishment 
of the international- Réntgen unit and the intro- 
duction of measuring instruments designed to 
register the number of units delivered have con- 
tributed to greater accuracy in dosage. As has been 
pointed out in another chapter, uniformity in 
method as well as in the measurement of the dose 
is needed before results obtained 
clinics can be compared. 

A steady advance is being made in the treatment 
of uterine hemorrhage caused by conditions not 
associated with pregnancy. Some _ radiologists 
prefer the direct irradiation of the uterus and 
ovaries, while others favour the indirect method of 
radiation of the spleen. In some clinics operations 
for pyogenic infections of the pelvic organs have 
been discarded in favour of X ray treatment. 


in different 





The limits of usefulness of ultra-violet rays have 
been narrowed as a result of further experience in 
their use. Their antirhachitic properties are 
undoubted. Since it has been shown that cod liver 
oil loses some of its vitamin properties in the 
process of purification, ultra-violet radiation has 
gained in importance. The action of the rays on 
normal children appears to be small, but it has 
been demonstrated that they are endowed with the 
power to increase the bactericidal efficiency of the 
blood and to increase the calcium metabolism in 
patients in whom these functions are impaired. 
The controversy regarding the effect of ultra-violet 
rays on chronic ulcers has reached a stage at which 
the difference of opinion can be attributed to varia- 
tions in technique. The shorter wave lengths applied 


by means of a water-cooled mercury burner can 


now convert an infected ulcer covered with sloughs 
into an ulcer of the healing type, a change which 
The 
combination of the shorter and longer wave lengths 
is said to produce gratifying results. The dangers 
of ultra-violet rays are intimately related to the 


the air-cooled burner seems unable to attain. 


question of technique. If care be taken to avoid 
the production of pigmentation, no untoward effect 
is induced. Pulmonary tuberculosis, complicated by 
intestinal, laryngeal, osseous, lymphatic or 
cutaneous lesions can be relieved by their means 
without danger. Laryngeal infection, discharging 
sinuses and bone and joint infections undergo 
remarkable improvement as a result of local and 
general radiation in doses sufficient to produce at 
the end of twenty-four hours an erythema which 
disappears without sequele in one or two days and 
is not followed by pigmentation. The treatment 
of baldness by ultra-violet rays is not specific; this 
form of treatment is clean and convenient. It 


is useless for premature and senile loss of 
hair. 

The use of diathermy for inflammation of the 
generative organs of both the male and the female 
has been adopted by the majority of gynecologists 
and yields excellent results not only in gonococcal 
infections, but also in lesions of other origin. This 
employment of diathermy was started by Robinson 
and Cumberbatch in England and the technique has 


been developed by Wintz. 
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Abstracts from Current 
Wedical Literature. 





OPHTHALMOLOGY. 





Retinal Detachment Complicating 
“Insulin” Therapy. 

D. ALPERIN (American Journal of 
Ophthalmology, June, 1929) has come 
across three instances of the associa- 
tion of retinal detachment with the 
use of “Insulin” for diabetes and offers 
a possible biochemical explanation for 
the association. A woman of thirty- 
two years, with diabetes for one year 
and a half, became suddenly blind in 
the right eye. The retina was hazy, 
especially round the macula. She was 
taking “Insulin”; later, by dieting 
alone, the blood sugar became less and 
the urine sugar free and the sight 
returned except for a central scotoma. 
Richter mentions some experiments 
with “Insulin” in which the intra- 
ocular tension was raised to such an 
extent that violent glaucoma resulted. 
On the other hand with improper use 
of “Insulin” hypoglycemia may result 
and, the blood being more diluted, 
more molecules of the electrolyte will 
dissociate into ions and thus increase 
the osmotic pressure in the hypo- 
glycemic blood. Then a_ greater 
amount of exudation or transudate is 
thrown into the subretinal space from 
the chorioidal plexus of vessels and a 
flat detachment may result. 


Dendritic Keratitis. 


M. H. Post (American Journal of 
Ophthalmology, November, 1929) 
quotes from the American Encyclo- 
pedia of Ophthalmology a definition 
of dendritic keratitis, namely: “A 
spreading superficial linear lesion, 
arborescent in appearance, the 
branches of which usually terminate 
in nodular swellings.” Earlier papers 
are reviewed until 1923 when Kraupa- 
Runk discussed herpes of the cornea 
under four heads: keratitis fasciculosa, 
herpetic ulcer, dendritic keratitis and 
an herpetic form of disciform keratitis, 
all associated with decrease of 
sensitiveness of the cornea, liability 
to secondary infection, extension to 
the uveal tract, glaucoma and endo- 
thelial changes. A. Fuchs, Frieden- 
wald and others have _ described 
inoculation of the cornea from labial 
herpes, with the production of typical 


dendritic keratitis and sometimes 
associated with nervous irritation, 
paralysis and _ convulsions. These 


lesions Doerr has demonstrated to be 
those of encephalitis. They can in 
fact be produced by intracranial 
inoculation from one rabbit to another 
with the same virus as that causing 
the keratitis. Recent work of Finnoff 
suggests that malaria does play a part 
in certain forms of this condition. 
Numerous remedies have been 
employed including quinine  bisul- 
phate, “Optochin” and mercurechrome. 
The author believes that dental infec- 
tion was responsible in several of 
his patients, as proved by the rapid 











improvement following dental treat- 
ment. Recently ultra-violet light has 
been extensively used and the author 
goes into detail explaining the pro- 
cedure adopted by Duke-Elder, Koeppe 
and S. R. Gifford. Six case histories 
are reviewed in four of which ultra- 
violet and vivid light treatment were 
employed. 


Cataract Extraction. 


L. C. Perers (American Journal of 
Ophthalmology, September, 1929) in 


the description of his latest technique 
| for the extraction of cataract states 


that he considers perfect anesthesia 
very important. Associated with 
motor block he secures deep anes- 
thesia by injecting ‘Novocain” into 
the region of the ciliary ganglion. He 
finds the use of lid sutures indis- 
pensable. A bite of four millimetres 
behind the line of the cilia in the 
upper and lower lid is employed. The 
sutures give control of the lids during 
the operation and at the close they 
are tied for four or five days. An 
assistant holds the upper lid with a 
retractor and the lower with his 
thumb. Two conjunctival sutures are 
employed, one in an upward direction 
and in the other upwards and out- 
wards. A central suture rather fav- 
ours prolapse of the iris. With the 
Kalt capsule forceps the lens is 
grasped near the lower border, the 
lens is rocked carefully to break the 
zonular fibres; after this the lens 
tumbles; that is, its lower edge 
emerges first. Pressure on the 
cornea externally by the Smith hook 
is sometimes required. A small peri- 
pheral iridectomy or complete iridec- 
tomy is performed. The practice of 
canthotomy is useless to prevent 
squeezing. A small audience and 
quietness in the theatre are conducive 
to good work. 


Ophthalmoplegic Migraine. 

R. P. Mackay (American Journal 
of Ophthalmology, November, 1929) 
describes a case of migraine associ- 
ated with paresis in a man of twenty- 
eight. The patient had his first head- 
ache when he was eighteen years old, 
but no paralysis accompanied it. A 
month later he had one above the 
right eye accompanied by vomiting 
and followed by ptosis and paresis of 
the external ocular muscles; diplopia 
was present. These symptoms dis- 
appeared in two months. He had 
similar attacks about once a year for 
ten years. On examination at this 
stage he had right ptosis, the right 
eye was externally rotated, the pupil 
was dilated and fixed and the patient 
unable to move the eye upwards, 
downwards or in a medial direction. 
Vision was confined to the counting 
of fingers. Seen after two months 
the eye was nearly normal. A review 
of the literature reveals that the 
organic manifestations are seen in 
migraine. In the sensory group are 
found hyperesthesia of the face, lips, 
arm or leg or the reverse may be 
present as well as loss of sensation. 
Visual and olfactory hallucinations 
and dizziness are described. Of the 


motor accompaniments beside the 
most frequent transient recurrent 
oculomotor paralysis, transient hemi- 
plegia and facial palsy are noted. 
Aphasia has been recorded. The 
cause must be some process that is 
transient and recurrent. A sort of 
angioneurotic edema of the brain has 
been suggested and supported by 
several observations. Osler has 
described the condition of a man with 


migraine, transient hemiplegia and 
angioneurotic oedema. Repeated 
attacks finally produce permanent 


changes. 


Circinate Retinitis. 

Hunter W. Scartetr (American 
Journal of Ophthalmology, August, 
1929) describes the condition of a 
patient, seventy-three years old, with 
bad sight in the left eye for five weeks. 
There were two hemorrhages in the 
temporal side of the disc; around 
these on the temporal side were a 
few whitish brown dots forming a 
broken crescent. Below were two 
white patches of exudate. Five 
months later all traces of hemorrhage 
had disappeared and an incomplete 
ring of white discrete and confluent 
areas was seen roughly surrounding 
the macular area. In the centre of 
the macular region was a yellowish 
red area surrounded by a larger 
whitish mass. The etiology of the 
condition is not known, but hemor- 
rhages probably precede the exudative 
foci. Macular vision is always 
impaired and the appearance and dis- 
appearance of patches of exudate are 
characteristic. 


Plasmoma of the Conjunctiva. 


W. M. JAMES (American Journal oj 
Ophthalmology, September, 1929) 
describes a case of plasmoma of the 
conjunctiva in a lad of seventeen. The 
lids were thickened and the upper 
lid drooped; there was a small, smooth 
mass protruding from the caruncle. 
On eversion of the lower lid a smooth, 
pink, waxy-looking tumour presented 
from the fornix. The conjunctiva of 
the upper lid was scarred from 
trachoma. When it was everted, a 
similar tumour was seen. The bulbar 
conjunctiva was clear. The cornea 
was clouded through all its layers. 
There was moderate pannus. Both 
eyes were similar. The masses were 
excised and radium therapy given. An 
average cross section of the tumour 
reveals the subepithelial tissue packed 
with plasma cells. 


The Ophthalmology of Chinese 
Quacks. 

A. Putat (National Medical Journal 
of China, October, 1929) describes 
injuries of the eye caused by Chinese 
healers. The favourite operation is 
acupuncture and excision of the con- 
junctiva. Many old women with bad 
sight ply this trade and often injure 
the eye unintentionally. The trachoma 
which is always present, is not treated. 
The commonest result is symblepharon, 
but also are seen corneal opacities 
and iritis, also ptosis and iridocyclitis. 
Harmless pinguecule are needled and 





converted into unsightly masses. 
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Acute keratitis has been seen with the 
track of the infected needle visible in 
the cornea. 

In a second article (ibidem) the 
author draws attention to eye injuries 
from non-operative treatment. One of 
the chief sources of mischief is a white 
substance called “pearl powder.” When 
some of this substance was kept in 
the eye of a rabbit for five days it 
caused sloughing of the cornea. It 
has been found on analysis that its 
main constituents. are calcium car- 
bonate and calcium oxide. Among 
the conditions seen as a result of the 
use of this powder were impregnation 
of the cornea with lime, posterior 
symblepharon and extensive pseudo- 
pterygium. The author also records 
the conditions found as a result of 
needling in three different patients. 
The conditions were interstitial kera- 
titis, implantation cyst in the anterior 
chamber and gross strabismus 
sursumvergens. 


Diabetic Cataract. 


A. Sourasky (Proceedings of the 
Royal Society of Medicine, November, 
1929) reports a diabetic cataract 
which occurred in the eye of a woman, 
aged twenty-seven years. Her sight 
failed rather quickly some months 
after the occurrence of diabetic coma. 
The changes typical of diabetic 
cataract were confined to the anterior 
cortex. Deterioration of vision 
occurred with the onset of pregnancy. 
Vision is */, without correction and 
°/,, “partly” with correction. The 
patient’s condition as a result of 
“Insulin” treatment is good. 





OTOLOGY AND LARYNGOLOGY. 


Experience with a New Mastoid Fiap 
and Drainage. 


Burton N. Corver (Bulletin of 
Battle Creek Sanatarium and Hospital 
Clinic, July, 1929) advocates the new 
mastoid incision and posterior flap 
originated by C. Ward Ellis in 1926. 
The first incision down to the peri- 
osteum extends horizontally backward 
from the top of the pinna for 3-75 
centimetres (one and a half inches), 
then vertically to almost the level of 
the mastoid tip, then in an anterior 
direction to the tip. The skin and sub- 
cutaneous tissues are dissected for- 
ward and inward for eighteen milli- 
metres (three-quarters of an inch). 
The periosteum is divided, the line of 
the skin incision being followed except 
posteriorly where it is 1-25 centimetres 
(half an inch) anterior to it. The 
tissues are dissected forward and mas- 
toidectomy is carried out. A piece of 
rubber catheter, the size of a number 
16 French catheter, with a long central 
and two small lateral fenestra, is 
Placed in the mastoid cavity, the ends 
being held at the superior and inferior 
ends of the wound. The large fenes- 
trum faces the mastoid antrum. The 
Periosteal flap which should extend 
outside any bony removal, is closed by 
continuous sutures. The skin is almost 
completely closed, the tube ends being 
left showing eighteen millimetres 


. cellous 





(three-quarters of an inch) externally. 
Twenty-four hours after operation 
four cubic centimetres (one fluid 
drachm) of alcohol, acetone and mer- 
curochrome solution are used as an 
irrigation fluid through the superior 
end of the tube. This is done every 
day till the sixth or seventh day, when 
the middle ear cavity is usually dry. 
The tube is then removed. Comparing 
this technique with the routine 
method, it is granted that this 
incision is more tedious. It is claimed, 
however, that post-operative treatment 
is painless and much shorter and 
easier, convalescence is _ greatly 
shortened and there is no sinking in 
or deformity of the mastoid processes. 


The Use of Radium in Malignant 
Disease of the Upper Air and 
Food Passages. 


A. J. Wricut (The Journal of Laryn- 
gology and Otology, June, 1929) dis- 
cusses problems encountered in the 
application of radium in malignant 
disease of the upper air and food pas- 
sages. The question of dosage is stated 
as being similar to that of malignant 
disease in all areas and hence is not 
considered. In the growths in nasal 
passages and accessory sinuses access 
is relatively easy. Necrosis of the 
bone is frequent owing to its can- 
nature, but sequestration 
readily takes place and is not a serious 
complication, as in the dense bone of 
the lower jaw. In naso-pharyngeal 
growths surface application is easier 
and more satisfactory than needle 
implantation. Under general anes- 
thesia a cast of the naso-pharyngeal 
is taken in “stent.” This cast shows 
up the growth involvement. Radium 
needles are embedded in the cast, 
being distributed so as to cover the 
whole involved area. The cast is then 
anchored in the naso-pharynx by silk 
cords and is left in situ for three days. 
Although uncomfortable, the cast is 
quite tolerable in position. In the 
treatment of pharyngeal growths the 
needles are embedded round or applied 
to the surface on a dental plate. The 
larynx presents a very difficult prob- 
lem; necrosis of the cartilage is apt 
to occur even months after application 
and the author does not think that 
overdosage is always the _ cause. 
Thyreo-fissure is performed and the 
extent of the growth is estimated. 
Implantation of radium needles with 
or without submucous resection of the 
cartilage is found to be the best. In 
retrocricoid growths the author splits 
the cricoid and upper tracheal rings, 
excises submucously the posterior 
portion of the cricoid and implants 
radium. Cartilage necrosis in this 
area also occurs after a latent period. 
In esophageal growths small doses 
over long periods give the best results. 
To achieve this radium needles are 
placed round a Soutar tube and an 
outer covering of rubber tubing holds 
them in situ. The extent of the 
growth is first determined by X ray 
examination of an opaque bolus and 
the tube is prepared so that the 
radium overlaps the growth. The 
upper end of the tube is made with 





an overlapping collar to prevent food 
stasis. Scarring contraction at the 
site of treatment is likely to occur 
weeks afterwards and the author is 
trying diathermy to overcome this 
complication. 


The Treatment of Oto-Sclerosis. 


Roserst Woops (The Journal of 
Laryngology and Otology, June, 1929) 
has found the injection of iodine into 
the middle ear cavity of great value in 
treating patients in the early stages 
of oto-sclerosis. He uses the end of 
a very fine needle, soldered into one 
of larger calibre. He punctures the 
drum and instils the solution behind 
the malleus. Formerly a 15% solu- 
tion of the tincture of iodine was used, 
but now the liquor iodi of the British 
Pharmacopeia in one-tenth strength 
is found more stable. Pain occurs one 
minute after injection, but eases 
within fifteen minutes. Injections are 
repeated at intervals of a fortnight, as 
necessary. The author has used the 
treatment fer the last six years and 
finds improvement constant in the 
early stages. The improvement 
remains permanent. Patients with 
long standing oto-sclerosis obtain no 
benefit. 


Acute Leptomeningitis of Nasal 
Origin. 

A. LoGAN TURNER AND F. EsMoND 
Reynotps (The Journal of Laryngology 
and Otology, December, 1929) report 
a case of acute leptomeningitis in 
which the infection spread to the 
meninges along the perineural lymph 
sheaths of the olfactory nerve. The 
intracranial complication arose spon- 
taneously from a primary focus in the 
nasal cavity. The patient was a male, 
aged forty-seven years. Two years 
before his final illness he was sub- 
jected to a nasal operation which con- 
sisted in opening and draining the 
antrum and the left ethmoidal and 
sphenoidal cavities. Some months 
after the operation he complained of 
some discharge from the nose, but in 
view of the improvement in his con- 
dition no further treatment was 
carried out. The onset of his final 
illness was acute and after forty-eight 
hours had elapsed he became uncon- 
scious and a diagnosis of meningitis 
was made. At autopsy no macro- 
scopical evidence of the source of 
infection was _ found. On micro- 
scopical examination chronic inflam- 
mation of the mucous membrane lining 
the upper part of both nasal cavities 
was found. On the left side purulent 
infection of the perineural lymph 
sheath of one of the olfactory nerve 
filaments had occurred and by upward 
extension this had given rise to the 
meningitis. The authors state that 
owing to the length of time which had 
elapsed between the nasal operation 
and the infection of the leptomeninges 
the operative factor could not have 
been directly responsible for the infec- 
tion of the olfactory perineural sheath. 
After discussion they conclude that it 
is impossible to determine whether 
the operation was a remote etiological 
factor. 
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British Wedical Association Mews. 


SCIENTIFIC. 


A MEETING OF THE NEw SouTH WALES BRANCH OF THE 
British MEDICAL ASsocIATION was held at the Sydney 
Hospital on July 11, 1929. The meeting took the form of 
a series of clinical demonstrations by members of the 
honorary staff. The first part of the report of this meeting 
will be found in THE MEDICAL JOURNAL OF AUSTRALIA Of 
December 14, 1929, at page 864. 


Hydatid Disease of the Kidney. 


Dr. R. H. Broce showed a man, aged seventy years, who 
had been passing hydatid cysts per urethram since 1886. 
According to the history the patient had suffered occasion- 
ally from right renal colic and had subsequently passed 
a daughter cyst. He had sought advice because the attacks 
of colic were more severe than they had been in the 
past. The patient was a healthy looking man, much 
younger in appearance than his years would suggest. No 
abnormality was detected on the usual physical examina- 
tion. X ray examination of the renal tracts revealed a 
few opaque spots in the right renal area. These were 
not diagnostic of any particular lesion. Cystoscopy had 
revealed a normal bladder, the urinary jets from each 
kidney had been clear and the indigo-carmine excretion 
good on each side. Pyelography had revealed the presence 
on the right side of a hydatid cyst about the size of a golf 
ball in communication with the renal pelvis. There was 
also a large filling defect of the pelvic shadow, suggesting 
the presence of another and larger cyst pressing on the 
pelvis, but not communicating with it. This patient had 
been seen by several surgeons and the general opinion 
had been that no operation should be carried out. It had 
been felt that nephrectomy would most probably be the 
only sound procedure and that this might be formidable 
in view of the pyelographic findings in an old man of 
seventy-one years of age. It was also thought that as 
the patient had passed daughter cysts since 1886 and his 
general health was unimpaired, he would probably continue 
in this condition in the future. 


Urological Specimens. 


Dr. Bridge also showed some urological specimens. He 
demonstrated three hypernephromata and one papillary 
carcinoma of the renal pelvis. In the history of the patients 
from whom the specimens had been derived, symptomless 
hematuria had been the only complaint and there had 
been no abnormality discovered on physical examination. 
The diagnosis had been made purely by cystography and 
pyelography. It was pointed out that hematuria was 
only a symptom and ought not to be treated as a disease. 
The practitioner who adopted the latter course, and who 
failed to have a proper urological investigation carried 
out, assumed a serious responsibility. 


Dr. Bridge also showed six specimens of renal tuber- 
culosis. The kidneys had been removed because the disease 
was unilateral at the time the diagnosis was made. Atten- 
tion was drawn to the insidious and unobtrusive nature of 
the symptoms of early renal tuberculosis. The symptoms 
differed in no way from those associated with many other 
infections of the urinary tract. So much depended on 
making a diagnosis while the disease was unilateral and 
before it had spread to the bladder that careful and 
repeated examination of the urine for tubercle bacilli was 
essential in all suspected cases. 


Special interest attached to a renal calculus of the 
“staghorn” type which had been removed from the kidney 
of a young woman, twenty-eight years of age. The patient’s 
only complaint had been that of slight frequency of 
micturition occurring at intervals. There had not been 
renal colic or even an ache. Instances of calculi of this 
type were fairly common. 





Cystoscope. 


Dr. Bridge also exhibited a cystoscope suitable for use 
with tiny infants. 


Tuberculosis of the Skin. 


Dr. GrorcE R. HAMILTON showed two patients who were 
suffering from tuberculides. He said that the condition 
was intermediate between lichen scrofulosus and Bazin’s 
disease or erythema induratum. It was a bilateral condi- 
tion and tended to affect the extremities. The patients 
were usually young and were the subjects of tuberculosis of 
the cervical, mediastinal or abdominal lymphatic glands or 
of the lung or of some other form of tuberculosis of the 
skin. In one of the patients there was exemplied the form 
known as folliclis or the small necrotic type in which 
the lesions appeared to be about the follicles. When 
healing, the ulcers left depressed pigmented scars. 
The disease ran a chronic course, but the _ prog- 
nosis was good. The first patient had had glands 
removed from her neck in October, 1928, and in February, 
1929. The lesions in the legs had been present for twelve 
months. The second patient had active tuberculosis of the 
right lung and the lesions on the legs had been present 
for twelve years. 


The Hibbs Spinal Fusion Operation. 


Dr. JoHN Hoets showed three patients on whom the 
operation of spinal fusion as carried out by Hibbs had 
been performed for three different conditions. 


The first patient was a coppersmith, aged thirty-four 
years, who suffered from tuberculosis of the spine. He 
had been treated for pulmonary tuberculosis six years 
previously. Tubercle bacilli had been last found in the 
sputum in 1923. Since then several specimens of sputum 
had been examined without success and the patient had 
felt well and had gained in weight. He had first been 
seen complaining of low back pain in November, 1927. 
The pain had been slight for several years, but had become 
much worse in the previous six months. He had been 
at work until three weeks before. On examination there 
had been tenderness over the lumbar region of the spine 
with limitation of movement in all directions. A large 
swelling had been present in the left lower quadrant of 
the abdomen (psoas abscess). X ray examination had 
revealed a definite erosion with “abscess formation” on 
the third and fourth lumbar vertebre. A Hibbs spinal 
fusion had been performed in June, 1928. The patient 
had been fitted with a jacket and had been allowed up 
again after two months. He had been at work for the 
previous six months and still wore a celluloid jacket at 
work. He felt well and was free of pain. An abdominal 
swelling was still present, although greatly diminished in 
size. 

The second patient was a wharf-labourer, aged forty- 
five years, who had sustained an injury to the back two 
and a half years previously. He had had varying forms 
of treatment, including jacketing, physical therapy, resting 
et cetera, without any relief of pain. X ray examination 
had revealed spondylitis with fracture of a large osteophyte 
between the second and third lumbar vertebre. The patient 
was 190 centimetres (six feet three inches) in height. A 
Hibbs spinal fusion operation had been performed in Febru- 
ary, 1929. The patient had returned to the wharves as 
tally clerk. 


The third patient was a woman, aged forty-seven years. 
Two years previously she had injured her back lifting a 
heavy weight. X ray examination had revealed spondylitis, 
also scoliosis of the mid-dorsal region, due to the presence 
of an accessory hemivertebra and rib, between the eighth 
and ninth ribs on the right side. There had been no 
pain or disability previous to the injury, but since the 
occurrence of the injury, treatment, although bringing 
a certain measure of relief, had failed to produce sufficient 
improvement for a return to work. 


A Hibbs operation for spinal fusion had been performed 
in April, 1929. The patient was free of pain, but had 
not returned to work. 
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Skiagrams. 


Skiagrams of interest were demonstrated by Dr. J. S. 
Epwarps, Dr. W. A. Epwarps, Dr. K. B. Voss and Dr. 
H. M. Curter. 


A MEETING OF THE SOUTH AUSTRALIAN BRANCH OF THE 
BriTIsH MEDICAL ASSOCIATION was held ‘at the Anatomy 
School, University of Adelaide, on October 31, 1929. 


Demonstrations in Anatomy. 


Proressork H. H. Woottarp gave an account of some of 
the research being done in his Department of Anatomy and 
Histology. Some of the anatomical and developmental 
problems of the tonsil were discussed. A brief account 
of an investigation of the innervation of the ocular muscles 
followed. In this work Mr. Gray, one of the senior students, 
took part. The results of a series of electrolytic lesions 
in the neighbourhood of the red nucleus were discussed in 
the light of the work of Magins and his collaborator in 
Utrecht. A summary of the work done by Dr. Florence 
McCoy Hill with the collaboration of Professor Woollard 
on malignant lymphomata was presented. The material 
(mice) upon which the conclusions were given, was 
exhibited. The work, it is hoped, will be soon published 
in the Journal of the Cancer Research Committee. 

Dr. A. Britten Jones had prepared a large number of 
dissections, infections, stained serial sections and X ray 
pictures of the fascial spaces of the hand. These were 
demonstrated by him to members. 

Dr. H. R. Pomroy demonstrated a number of serial 
sections and special preparations to show the anatomy of 
the viscera of abdomen and pelvis. 

Dr. C. S. MEAD had prepared a special series of dissec- 
tions to show the anatomy of the thorax and head and 
neck. Amongst his material was an intussusception of the 
stomach into the esophagus. It is hoped to publish soon 
a detailed account of this unusual condition. 

Dr. R. A. SoutHwoop demonstrated a series of illus- 
trative specimens covering the various operative procedures 
used in clinical medicine. 

Dr. P. S. Messent and Dr. A. F. Hopss demonstrated the 
anatomy of the upper and lower extremities. The anatomy 
of the various nerve palsies and some of the orthopedic 
procedures formed the basis of their demonstration. 


Epithelioma of the Cervix. 


Dr. RowLAND BEARD showed a patient, aged twenty-three 
years, who had a carcinoma of the cervix and for which 
he had performed a Wertheim hysterectomy on June 11, 
1929. Preoperative diagnosis had been sarcoma botryoides 
of the cervix. Briefly her history revealed that she had 
been married two years. She had been ill for four months 
and had complained of pain in the right side of the lower 
part of the abdomen during that time. She had suffered 
from dyspareunia for two years following appendicectomy. 
She had suffered from hemorrhage after coitus. She had 
not been pregnant. Her menstruation had been regular 
until the onset of her illness. Menstruation had occurred 
every twenty-one days and had lasted for four days. She 
had passed clots of blood at the last period. Micturition 
and action of the bowel had been normal. There had 
been no appreciable loss of weight, but loss of appetite. 
General examination had revealed no abnormality, but on 
pelvic examination the cervix had pointed down the canal, 
the external os had been the size of a two shilling piece. 
Several soft lobulated projections had been present on the 
cervix. The body of the uterus had been slightly enlarged, 
it had been in the anterior position and tender on bimanual 
examination. No definite abnormality had been discovered 
in the fornices. ; 

A piece of the growth had been removed and micro- 
scopical examination had shown it to be an epithelioma 
of the cervix. At operation on June.11, 1929, the vagina 
had been swabbed with crystal violet. A medium sub- 
umbilical incision had been made. No secondary glands 
had been palpable, but the uterus and pelvic organs had 
appeared inaccessible on account of the presence of a large 
soft cyst in the broad ligament, the size of a child’s head. 
The cyst had been enucleated extracapsularly down to the 
pelvic floor. It had been adherent to the bowel and 


abdominal wall. The ovarian and uterine arteries had 
been secured and the ureters isolated. The bladder had 
been pushed downwards and no involvement of the glands 
had been noticed. The pelvic colon had been adherent to 
the back of the cervix and though it had been separated 
very gently, a breach in its wall, the size of a shilling, had 
been left and this had immediately been repaired. 
Wertheim’s amputation had been completed and the 
vaginal opening closed, sufficient room being left for a 
gauze cul-de-sac drain. Immediate shock after operation 
had been treated by ordinary measures, including the 
submammary and intravenous injection of saline solution. 
The gauze drain had been shortened and finally removed 
on the sixth day. No fecal discharge had occurred through- 
out. The abdominal incision had healed by first intention. 


Since the patient’s discharge from hospital her condition 
had greatly improved. She ate and slept well and had 
gained 7-2 kilograms (sixteen pounds) in weight. Part of 
the improvement was possibly due to oophorectomy. The 
patient felt much better than prior to operation. Vaginal 
examination on two occasions had failed to disclose any 
evidence of recurrence. Dr. Beard said that a carcinoma 
of the cervix had been reported from Wertheim’s clinic 
in a girl of eighteen years. Dr. Lionel Bull reported that 
the tumour of the patient in question was an epithelioma 
of the cervix; there was much inflammatory reaction and 
evidence of secondary infection. 


Leucoplakia Vulvz. 


Dr. Beard also showed a specimen which had been 
removed on account of leucoplakia vulve. The patient. 
aged fifty-three years, had suffered from obstinate pruritus 
vulve for years. In the differential diagnosis kraurosis 
vulve had to be considered. Dr. Beard set out the 
principal features of the two conditions in the following 
table. 


Kraurosis Vulve. 

An atrophic condition found 
(i) in young sterile sub- 
jects, (ii) at the meno- 
pause, (iii) after double 
oophorectomy. 

Distribution: Confined to 


Leucoplakia Vulve. 


A chronic inflammatory con- 
dition; cause unknown; 
average age, fifty. 


Distribution: Labia majora 


and skin extending to 
genito-femoral sulcus and 
back to anal orifice. 
A precancerous condition. 
Treatment: Excision of 
vulva. 


labia minora, the vesti- 
bule and _ orifices of 
urethra and vagina. 
No tendency to malignancy. 
Treatment: Cauterization of 
patches or limited 





excision. 


Wedical Societies. 


THE CLINICAL SOCIETY OF THE MATER 
MISERICORDIA HOSPITAL. 


A MEETING OF THE CLINICAL SOCIETY OF THE MATER 
MISERICORDLZ HOospiITAL was held at the Mater Miseri- 
cordie Hospital, Brisbane, on July 16, 1929, Dr. E. D. 
AHERN, the President, in the chair. 


Pathological Specimens. 


De. L. M. McKititop showed pathological specimens 
removed from patients recently operated on. 

In two uteri large extramural fibroids were present. 
Operation had been very difficult in one instance because 
of the awkward shape of the enlarged uterus which had 
become expanded transversely, making it difficult to deliver 
the organ and get below the tumour to ligate the broad 
ligaments and uterine vessels. 


Two appendices contained fecal concretions. In each 
instance the patient had suffered from what was a common 
condition, namely, appendicular dyspepsia. Dr. McKillop 
said that this was characterized by three symptoms of an 
intermittent type, namely, intermittent indigestion, inter- 
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mittent constipation and intermittent pain. Such an 
appendix, if made visible by X rays after a barium meal, 
revealed the barium suddenly interrupted in the lumen 
of. the organ, just as if it -had been cut across with a 
knife. Surgical removal of such an appendix as a rule 
promptly cured the hyperchlorhydria and other dyspeptic 
signs associated with the condition. 

Another specimen was an encysted hydrocele of the cord. 
This was of the recent, painful, post-traumatic type and 
had been removed intact on that morning. 

To a Fallopian tube there was attached a small bluish, 
hard tumour of the pedunculated type. Dr. McKillop 
regarded this as a partly calcified tubal abortion and 
intended to have the specimen examined to determine the 
nature of the mass. 

Dr. McKillop showed two specimens of carcinoma of the 
bowel. The first was a secondary carcinoma of a loop of 
ileum to which the disease had spread from the stump of 
a cervix after subtotal hysterectomy, done apparently for 
a fibroid tumour some years before. The malignant growth 
had led to an attack of acute intestinal obstruction for 
which the loop of bowel had been successfully resected. 

The other bowel specimen was a typical ring cancer at 
the pelvi-rectal junction of the colon. The patient at the 
time of operation had weighed nearly 113-4 kilograms 
(eighteen stone) and operation which was successful, had 
been somewhat awkward to perform. Some glands had 
been removed from the meso-sigmoid. The patient had 
made a good recovery. 


Anuria. 


Dr. STANLEY RoE showed a patient, an adult male, who 
was suffering from surgical anuria. The patient had com- 
plained of severe pain in the left inguinal region radiating 
into the testicle. Similar pain had occurred six months 
previously. Complete anuria had developed the next day. 
No response had occurred to diuretic treatment. Five 
days afterwards the patient had felt and looked well, but 
some tenderness had been present in the left inguinal 
region and over the left kidney. Some general distension 
had been present and the patient had been getting drowsy. 
Complete anuria had been present. 

Cystoscopy had revealed the right ureteral opening 
present, but no efflux or movement. The left ureter had 
not been seen, as there had been extreme congestion in 
trigone and left ureteral region with considerable hemor- 
rhage going on. As the patient had got distressed, Dr. 
Roe had desisted. 

X ray examination had revealed a tiny shadow in the 
line of the left ureter just above the sacro-iliac joint. 
The patient’s systolic blood pressure had been 160 and 
his diastolic pressure 100 millimetres of mercury. An 
ophthalmologist had reported that no retinitis was present, 
but that definite arteriosclerotic changes were present in 
his vessels. 

A tentative diagnosis had been made of surgical anuria 
due to ureteral calculus, a single kidney or bilateral kidney 
disease being suspected owing to the length of time the 
anuria had persisted. Decapsulation and exploration of 
the ureter had been decided upon and had been performed 
after six full days of complete anuria. The kidney had 
been found enormously tense and enlarged and had been 
decapsulated. The ureter had been found to be distended 
also and had been stripped down to the region of the X ray 
shadow and a calculus had been removed. The patient 
had made an uneventful recovery, passing nearly two litres 
of urine in the first twenty-four hours. His blood pressure 
remained the same after intravenous injection of indigo- 
carmine. 

Cystoscopy revealed no efflux of indigo-carmine from the 
right side and profuse efflux from the left. No catheter 


could be passed up the right ureteral opening which : 


was apparently only a dimple. The diagnosis had thus 
to be surgical anuria of six days’ duration due to ureteral 
obstruction by a calculus in a patient with a single kidney. 


Ankylosis of the Knee Joint. 


Dr. L. A. Littte, on behalf of Dr. M. Geaney, showed a 
male patient with ankylosis of the left knee joint following 
fracture of the patella. The patient had fractured his left 
patella by muscular action on March 13, 1928. Operation 





had had to be delayed for five weeks on account of a 
septic sore on the knee. At operation five weeks after 
admission the bone edges had been freshened and the 
fragments of the patella tied together with kangaroo 
tendon. X ray examination five weeks after operation 
had revealed only fibrous union. The knee had been 
very stiff and in spite of massage and diathermy had not 
improved. In August, 1928, the knee had been manipu- 
lated under anesthetic and the adhesions broken down. 
A second manipulation had been done eight weeks later, 
when the knee had been flexed to a right angle and full 
extension within five degrees had been obtained. The 
knee had felt stronger and he had been able to do some 
work. At the time of the meeting he had an arthritis in 
the left knee and also in the right knee which was giving 
him trouble. 

Three courses of treatment were suggested: (i) To leave 
the knee alone in view of the arthritis; (ii) to perform 
another manipulation in an attempt to get further flexion; 
(iii) to operate again and wire the patella in an attempt 
to get full extension. 

Dr. Geaney wished to know what the members con- 
sidered to be the correct course of treatment and also 
what percentage of disablement of the leg was present. 

The consensus of opinion was that the limb should be 
left alone. The man was able to work and to pursue his 
occupation, whereas the result of a further operation was 
very doubtful. 





Case of Auricular Fibrillation. 


Dr. ELvtis Murpnuy showed a woman, aged fifty-four 
years, who had had acute rheumatism when sixteen years 
of age. She had sought medical advice on February 14, 
1929, on account of acute shortness of breath on exertion, 
pain in her chest and swelling of her legs. She had had 
a completely irregular pulse with a definite degree of 
congestive failure. She had suffered from mitral stenosis 
and auricular fibrillation. She had been admitted to the 
Mater Misericordie Public Hospital and treated with rest, 
low diet and the administration of tincture of digitalis in 
1:2 mil (twenty minims) doses every four hours. The amount 
of digitalis had been gradually diminished as improvement 
took place. The signs of congestive failure had cleared 
away in about four weeks and it had been found that 
she could get about well and retain a pulse which was 
still completely irregular, of about 80 per minute on 0:36 
mil (six minims) of tincture of digitalis given three times 
a day. She had been allowed to return home. Six weeks 
later she had again sought treatment with acute congestive 
failure. This time there had been definite right cardiac 
failure with severe pulmonary signs, accompanied by the 
most distressing cough. Large doses of digitalis and 
“Diuretin” had been given, but it had been some weeks 
before she began to improve. After six weeks her con- 
dition had become good, the signs of congestive failure 
had disappeared. 

In view of her previous experience it had been decided 
to attempt to do away with the auricular fibrillation by 
means of quinidine. Quinidine in doses of 0:06 gramme 
(one grain) had been given every six hours for twenty- 
four hours to test her susceptibility to the drug. This 
proving satisfactory, 0-18 gramme had been given for 
three days, then 0-24 gramme for three days, then 0:3 
gramme for four days. At this stage the heart had still 
been fibrillating. Quinidine had then been given in 0-36 
gramme doses every six hours and three days later the 
pulse had become regular, with a rate of about 80 per 
minute. Since then the patient said she had felt better 
than she had done for years and was engaged in nursing 
her daughter. The pulse had been regular for ten weeks. 


Ramisection. 


Dr. Jonun Bostock showed a man, etatis forty-eight, a 
labourer, who whilst working on the wharves in 1926, had 
been injured by a case falling on his head. He had 
continued working, but a week later had complained of 
right-sided hemiplegia. This had continued until he was 
seen in August, 1928. He had then had aphasia, right 
facial palsy, a spastic right arm and a spastic right leg. 
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His speech had been very defective, his right arm had been 
practically useless and he had been able to walk only 
with difficulty, having a definitely spastic gait. The blood 
had reacted to the Wassermann test. Antiluetic measures 
had been prescribed with some benefit, but the final 
condition had been unsatisfactory in that neither the grip 
nor the gait was much improved. He had then been 
referred to Dr. Ahern for a ramisection. Dr. Bostock 
stated that in his opinion the operative results were 
excellent and that the patient manifested considerable 
improvement. His aphasia was distinctly less, his arm 
was more useful and his gait, though still spastic, was 
much freer. 

Dr. Bostock expressed great surprise that the work of 
Royle and Hunter had received such adverse criticism in 
certain directions. He had been privileged to see some 
of the early operations and it was impossible not to be 
struck by the therapeutic successes when the operation 
was properly performed. He said that patients who 
manifested improvement with hyoscine treatment, ssemed 
to be particularly good subjects for ramisection. 


— 
ea 


Correspondence, 





REMOVAL OF TONSILS. 


Sir: Having operated on over thirty thousand cases over 
a period of nearly forty years and using practically every 
kind of method under general and local anesthesia, I 
have come to the conclusion (i) that for very young 
children the reverse guillotine is the only method; (ii) that 
for older children and adults diathermy is the ideal 
method, because: (a) there is practically no pain, (bd) 
there is no waste of time for the patient, (c) there is no 
danger of hemorrhage, (d) there are no hospital or 
anesthetic fees. 

(a) Pain—If£ properly carried out there is no pain 
during or after operation. If you happen. to touch the 
pillars some pain will be experienced, but even then it 
is so slight that deglutition is not interfered with. 

(b) No Waste of Time.—A patient can leave your 
consulting rooms and go straight back to work or lunch 
and no time is spent on convalescence. 

(c) Hemorrhage.—-For the past two years during which 
I have used this method, I have never seen any hemor- 
rhage, primary or secondary, beyond a slight ooze of a 
few drops of blood at the operation in a few cases where 
I was too energetic. Dr. Dan McKenzie, from whom I 
receive regular communication, has had the same experi- 
ence and both of us have had reports of hemorrhage from 
other operators. 

(d) Hospital and Anesthetic Fees—In many cases this 
is a serious item for our patients. I have known instances 
where hospital fees have amounted to ten guineas and 
many where seven guineas have been charged. Anesthetic 
fees: These amount to five guineas in Melbourne in some 
instances and ten guineas is quite a common charge in 
London. 

The objections to its general use seem to be: (i) The 
dislike on the part of the profession to use strong electrical 
apparatus about which they know nothing. If your 
machine is earth free, nothing untoward can happen even 
to the careless and casual operator. (ii) The expense of 
the apparatus: This is not a considerable item in a large 
operating practice and the same machine can be used for 
a multitude of cases and so bring in a quick return. Any- 
one should be able to pay for the machine in a few weeks. 
(iii) It has been reported to me that a specialist at a 
large general hospital in Melbourne gave his opinion that 
the large amount of scarring and subsequent contractions 
after diathermy was sufficient to condemn it. The perfect 
anatomical result and complete freedom from any con- 
tractions is one of the outstanding features of the treat- 
ment. The wonderful soft scar produced in removal of 
large areas of skin is another testimony to my contention. 





In removing tonsils there is or should be absolutely no 
scar at all. (iv) Incompiete Removal.—This is the only 
reasonable objection that can be brought forward. Person- 
ally, in adults I often do not remove the tonsil completely as I 
find I can get all the results I want by removing sufficient 
to reduce congestion or abolish septic foci. If required 
complete removal can be easily accomplished by pulling 
out the stump from its bed with a pair of forceps, using 
a rubber glove on the hand holding the forceps. 


Two years is not a long time and some of my cases of 
recurring tonsillitis may prove that incomplete removal 
is bad surgery, but up to the present I have not seen or 
heard of any recurrence. 

(v) The one real objection is the time taken up. As 
McKenzie says: “The operation is apt to be boring to the 
surgeon.” This can be largely eliminated by making the 
intervals longer than a week between treatments. If 
there is no apparent sepsis and no need to hurry, the 
intervals can be made a fortnight or even a month. I 
once rated one of my early patients for not coming back 
until four weeks after the first treatment. I was astonished 
and delighted to find that one tonsil had almost com- 
pletely disappeared. Unipolar or bipolar method: I began 
with unipolar, but I found that the bipolar method was 
much quicker and that it is very difficult to get properly 
insulated wires or handles for the Oudin unit, so I gave 
it up. 

Yours, etc., 
: W. Kent HvueaHes. 
22, Collins Street, 
Melbourne, 
December 16, 1929. 





BABY HEALTH CENTRES. 


Sir: I desire to call attention to an advertisement in 
your issue of November 30, 1929. I refer to a notice 
calling for honorary medical officers for various baby 
health centres in New South Wales. These baby health 
centres ate evidently part of the public health organization 
of New South Wales and it therefore appears to me that 
any professional or other work involved should be properly 
remunerated by the Public Health Department. That 
department pays its director, secretary, medical officers of 
health, school medical inspectors et cetera, yet endeavours 
to obtain gratis a part-time service from medical 
practitioners. 

In many districts in England part-time service by 
medical practitioners is remunerated at rates arranged 
with the local health authorities. I consider a similar 
practice could well be instituted in Australia and that 
honorary service should be discountenanced by the medical 
profession. 

Yours, etc., 
W. J. BEVERIDGE. 

Repatriation Sanatorium, 

Stanthorpe, Queensland. 
December 10, 1929. 
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jOroceedings of the Australian Medical 
Boards, 


NEW SOUTH WALES. 


THE undermentioned have been registered under the 
provisions of the Medical Act, 1912 and 1915, of New South 
Wales, as duly qualified medical practitioners: 

Porter, Abraham, M.B., B.Ch., 1915, M.D., 1920, Q.U. 
(Belfast), ¢c.o. s.s. Largs Bay and Queensland 
Branch, British Medical Association, Brisbane. 

Smithwick, Gerald William, L.R.C.P. (Edinburgh), 
1901, L.R.C.S. (Edinburgh), 1901, L.F.P.S. (Glas- 
gow), 1901, Anzac Parade, Collaroy. 
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Fepruary 1, 1930. 












VICTORIA. 








THE undermentioned have been registered under the 
provisions of Part I of the Medical Act, 1928, of Victoria, 
as duly qualified medical practitioners: 

Clay, Leslie Edwin, M.B., B.S., 1929 (Univ. Melbourne), 
46, Ulupna Road, Ormond. 
Gribble, Albert Elijah, M.B. B.S., 1929 (Univ. 
Adelaide), Mooroopna. 
Stephens, Henry James Bondfield, M.B., B.S., 1929 
(Univ. Melbourne), The Vicarage, Mooroopna. 
Moss, Gerald Carew, M.B., B.S., 1925 (Univ. Mel- 
bourne), Labouchere Road, South Perth, Western 
Australia. 
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Books Received. 


GUIDE TO THE SURGICAL INSTRUMENTS AND OBJECTS 
IN THE HISTORICAL SERIES WITH ere HISTORY 
AND DEVELOPMENT (MUSEUM, ROY. COLLEGE 
Ags SURGEONS OF ENGLAND), by C. J. “< Thompson, 

M.B.E.; with a Foreword by the Conservator, Sir Arthur 
Keith, ’"M.D., F.R.C.S., F.R.S.; 1929. London: Taylor and 
Francis. _ Demy 8vo., pp. 92, with illustrations. Price: 
2s. 6d. ne 

SEX AND ad MYSTERIES, by George Ryley Scott; 1929. 
London: John Bale, Sons and Danielsson, Limited. 
Crown 8vo., pp. 198. Price: 10s. 6d. net. 

CLINICAL OBSTETRICS, by Paul T. Harper, Ph.B., M.D., 
Se.D., F.A.C.S.; 1930. Philadelphia: F. A. Davis Company. 
Royal 8vo., pp. 650, with illustrations. Price: $8.00 net. 

HE PRACTICAL MEDICINE SERIES: GENERAL 
MEDICINE; Series 1920; Chicago: The Year Book 
Publishers. Crown 8vo., pp. 829. Price: $3.00 net. 

HEMORRHOIDS, THE INJECTION TREATMENT AND 
PRURITUS , by Lawrence Goldbacher, M.D.; 1930. 
Phiiadeiphia: F. A. Davis Company. Demy 8vo.. pp. 205, 
with illustrations. Price: $3.50 net. 































Diary for the M@onth. 


4.—New South Wales Branch, B.M.A.: Organization and 
Science Committee. 












Fes. 4.—New Sout Wales Branch, B.M.A.: Hospitals 
Committee. 

Fes. 5.—Victorian Branch, B.M.A.: Branch. 

Fes. 6.—South Australian Branch, "B.M.A.: Council. 

Fes. 7.—Queensland Branch, B. M.A.: Branch. 





10.—Queensland Branch, B.M.A.: Medical Section. 

11.—New South Wales Branch, B.M.A.: Ethics Committee. 

11—New South Wales Branch, B.M.A.: Post-Graduate 
Work Committee. 

13.—Victorian Branch, B.M.A.: Council. 

14.—Queensland Branch, B.M.A.: Council. 

18.—New South Wales Branch, B.M.A.: Executive and 
Finance Committee. 

25.—New South Wales Branch, B.M.A.: Medical Politics 
Committee. : 

. 25.—Queensland Branch, B.M.A.: Obstetrical Section. 

26.—Victorian Branch, B.M.A.: Council. 

27.—South Australian Branch, B.M.A.: Branch. 

. 28.—Queensland Branch, B.M.A.: Council. 
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Wedical Appointments. 


Dr. J. P. Findlay (B.M.A.) has been appointed Honorary 
Assistant Relieving Aural Surgeon, Sydney Hospital, 
Sydney. 
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Wedical Appointments Pacant, ete. 





For announcements of medical appointments vacant, assistants, 
locum tenentes sought, etc., see “Advertiser,” page xviii. 












BROKEN HILL Ann District HospiraL, NEw SoutH WALEs: 
Resident Medical Officer. 
— Hospirats BoArp, QUEENSLAND: Resident Medical 
cer. 
Saint VINCENT’s HosprraLt, SypNEY, New SourH WALEs: 






Wedical Appointments: Important Motice. 


MeEDIcAL practitioners are requested not to apply for any 
appointment referred to in the following table, thout having 
first communicated with the Honorary Secretary of the Branch 
named in the first column, or with the Medical Secretary of the 
British Medical Association, Tavistock Square, London, W.C.1. 





BRANCH. APPOINTMENTS. 





Australian Natives’ Association. 
Ashfield and_ District a Friendly 
Societies’ Dispensar 


~~ om — "Fesetty Societies’ 
is 

New SouTtH WALBES: Friendly Society Lodges at Casino. 
Honorary Secre Leichhardt and Petersham United 


Friendly Societies’ Dispensary. 
Manchester Unity Medical and_ Dis- 
eg Institute, Oxford Street, 


Sydne 
North Sydney et pol Societies’ Dis- 
Pradentint 


pany, mited. 
Pheenix Mutual Provident Society. 


etary, 
21, Elizabeth Street, 
Sydney. 


Assurance Com- 





All Institutes or Medical Dispensaries. 
Australian Prudential Association Pro- 


VicToRIAN: Honorary prietary, Limited. 





Secretary, Medical | Mutual National Provident Club. 
Society Hall, East | National Provident Association. 
Melbourne. Hospital or other appointments outside 
Victoria. 
Members accepting apopintments as 


medical officers of country hospitals 
in Queensland are advised to submit 
a copy of their agreement to the 
Council before signing. 

a United Friendly Society In- 
stitu 

Mount Isa Hospital. 


QUEENSLAND: Honor- 

ary Secretary, B.M.A. 

Building, Adelaide 
Street, Brisbane. 








All —_— Appointments in South Aus- 
ralia 

All Contract Practice Appointments in 
South Australia 

Booleroo Centre Medical Club. 


SouTH AUSTRALIAN: 
Secretary, 207, North 
Terrace, Adelaide. 





WESTERN AUsS- 


TRALIAN: Honorary 
Secretary, 65, Saint | All Contract Practice Appointments in 
etieadss | ee Western Australia. 

erth. 





NEW ZBALAND (Wel- 


lington Division): | Friendly Society Lodges, Wellington, 
Honorary Secretary, New Zealand. 
Wellington. 











Medical practitioners are requested not to apply for appoint- 
ments to positions at the Hobart General Hospital, Tasmania, 
without first having communicated with the Editor of TH# 
MEDICAL JOURNAL OF AUSTRALIA, The Printing House, Seamer 
Street, Glebe, New South Wales. 


Editorial Motices. 





MANuscripts forwarded to the office of this journal cannot 
under any circumstances be returned. Original articles for- 
warded for publication are understood to be offered to THB 
MgpicaL JOURNAL OF AUSTRALIA alone, unless the contrary be 


stated. 
All communications should be addressed to “The Editor,” 


THE MEDICAL JOURNAL OF AUSTRALIA, The Printing House, 
Seamer Street, Glebe, Sydney. (Telephones: MW 2651 


SUBSCRIPTION RatTes.—Medical students and others not 
receiving THE MEDICAL JOURNAL OF AUSTRALIA in virtue of 
membership of the Branches of the British Medical Association 
in the Commonwealth can become subscribers to the journal by 
applying to the Manager or through the usual agents and book- 
sellers. Subscriptions can commence at the beginning of any 
quarter and are renewable on December 31. The rates are £2 








Honorary Vacancies. 








for Australia and £2 5s. abroad per amnum payable in advance. 











